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Jloxnzagm AxKkanemun Hayk CCCP 
1957. Tom 145, Ne 2 


MATEMATHKA 
Tex. 9. AJIJIAXBEP HEB 


O TIOJIHOTE CHCTEMbI COBCTBEHHbIX KM MPHCOEXJMHEHHbIX 
IJIEMEHTOB HECAMOCONMPS KEHHbIX OMEPATOPOB, 
BJIM3KUX K HOPMAJIBHbIM 


(I]pedcmaeaeno axademuxom M. B. Keadouuem 20 II 1957) 


B paoore (') M. B. Keaypnu u3yuns Bompoc 0 NOmHOTe CHCTeMbI COOCTBEHHBIX 
TIPHCOeHHEHHbIX SJIEMEHTOB HeCAMOCOIPAKeHHBIX ypaBHeHUll 


ph Ag iggy Ws phi i J 2 aes 8 ds a LLG 9: We (1) 


me A; (6 =0,1,..., a — 1) — Bnowne HenpeppiBubie onepatoppl; H — nomnprit 
NOHe HeNpepbIBHbIM CaMOCONPA*KeHHbIH OnepaTop KOHeYHOrO MopayKa. 
TOM 2%Ke paOoTe HCCJIefOBaHa Pe3OJIbBeEHTAa ypaBHeHHH BUJa 


(Ry AAK, BEEN Kn) EE 


ye K; (i= 1, 2,..., m)— Boone HelpepbiBuble onepaToppl. 
Cuenqya M. B. Kengpuiy, B HacToAleH 3aMeTKe paccMaTpHBaeTcA ypaBHeHHe 


y= (AFA! TA, +. ER OHO A, MH) Y=LO)Y, (2) 


rye A —orpaHuyeHHbI onepatop; A; (i =1,2,...,n—1)— BOJIHe Henpe- 
DbIBHbIe OllepaTopbl; 7 — lOJIHbIM BUOJIHe HeMpepbIBHbI| HOPMaJIbHbIM ONeparop, 
A JlOKa3bIBaeTCAH, UTO MpH HeKOTOPbIX YCJOBHAX, Haslaraempix Ha A u H, 
CHCTeEMa COOCTBEHHbIX MH IIPHCOeAMHEHHBIX QJICMCHTOB ypaBHeHHnA (2) (oMepatTopa 
L(X)) n-KpatHo toma B mpocrpanctBe Tump6epta 7H. 

Bey Oyem pryepxuBAaTECA TepMHHONOrMH CTaTbH (?). 

Ilycts H —snomne nenpeppiBubli HopMambHubl onepatop. IlopaqKom 


omnepatTopa A HasblpaeTCaA HMKHAA Ppanb p UMCE &, LA KOTOPbIX H* umeer 
KOHEYHYIO aOCOJIIOTHy!I0 HOpMy; pH p<_co Hf Ha3biBaeTCA ONe€ paTOPOM 
KOHE€YHOTO NOpAkKa. , 

! Tlycrb G— maockocTtb KOMIVJieKCHOrO TlepeMeHHOrO, B KOTOPOM pacrlouio- 
KEHbI COOCTBCHHbIC 3HaueHua onepaTopa AH. 

Bee sy, O KOTOPbIX HwKe HeT petb, BHIXOLAT U3 Havana KOOPAMHAT. 
ByjleM roBoputTb, 4TO YY BXOMUT B KMACC Hg, CCM OH ABMACTCA 
6MCCeKTPHCOH HeKOTOporO yrda c pacTBOpoM 28, BepiIHHa KOTOporo Haxo- 
TCH B Hatayle KOOPAMHaT HM BHYTPH KOTOPOFO MOXKeT HaXOJMTbCA TOJIbKO KO- 
HEUHOe UHCIO COOCTBEHHBIX 3HayveHul onlepaTopa AH. Byjlem ropoputb, 4TO ayy c 
aplryMeHTOM © BXOJUT BKJIAcc 4, ECM OH IPH MOBOpoTe Ha yrou (n— 1) 
coplaylaeT C KaKUMM-JIHOO JlyyeM M3 Kulacca of, (apryMeHTOM wy4ua 
Ha3bIBAeTCA YrOJI Mey 9THM JyYeM HM NOJIOXKUTCbHBIM Hallp aBJIeHHeM 
NelicTBUTebHOH ocH). ByjeM roBOpuTb, YTO KwJacc Jen of €-IJIOTeH Ha 
G ecu BHYTpH s060ro yrula C paCTBOPOM, MeHbIUMM ¢, €CTb M0 MeHbilel 
Mepe OHH Jy¥ H3 
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Ilycrs A —orpanuueHHblii oneparop; Torja onepatop A MOxKHO mpez- 
cTaBuTb B Bue cyMMpr A = A’ + B’, rye A’—BnONHe HeMpepHIBHEIH, B— 
orpaHuueHHbl oneparop. Takoe upefcTaBseHwe HeoqHosHayHO. By OyfeM 
HasbiBaTb UHCTO OrpaHvyeHHOK wacTbw ONepaTopa A, ecm 
A=A,+ By, rae Ay — BNONHe HeMpepbiIBHBIM OMepaTop, NpuyemM u3 Npez- 
craBmenua A= A,+ By, rye A,— BOMHeE HeMpepbIBHbIM ONepaTop, BBITe- 
Kaet || B,|| > || Bo ||. OrHocutesbHO NOJHOTbI COOCTBeEHHEIX HW TIPHCOCMHCHHBIX - 
(yHKUwH ypaBHeHua (2) cipaBeqmBa culefyiollan Teopema. 

Teopema 1. JJycmb H—enoanne Henpepolenolli noanoitt HOpmMaArbHoltl 
onepamop KOHe4Ho20 nopsxOKa p; A — oepanu4eHnolli onepamop Cc “ucmo oepa- ; 
HuueHHoll uacmoro By; A; (i= 1, 2,..., m1 — 1) —e@noane Nenpepolensle onepa- - 
mopol. 

Ecau npu nexomopom ¢ <x / pn Kaacc ayrett HS das SinB >| Boll ¢-nzomer 
Ha G, mo cucmembt coOcmeeHHelx U NpucoeOUHeHHoLX |aNeMeHMOB KAdCO02O 
u3 ypaeneHutt (2) u (2*) (onepamopoe L(h) u L* (A)) 


y se (A° AS ee a ee ee oe 


N-KpamHo noAKol 6 npocmpancmee Tuavbepma F. . 
Jloka3aTesbcTBy Teopemb! | mMpeAnoiiem cJleqyIolly!o JIeMMy. 3 
JIemMa. Ecau eoinonansiomcsA ycaoeua meopemot 1, mo onepamop 


CQ) =[E+T (A [A+A'"A +... FR THEI" A, 4] (3) 


umeem mepomopdryro pesonavseenmy Bh), Komopanh Na @ecex ayuax us a 


OepanuueHa (6006we 2060pA, HA KAXHOOM AYYE CBOUM UUCAOM), A pes0AbeenMel 
R(A) u R* (A) onepamopoe L(A) u L* (A) npedcmasume: 6 eude 


R(A) = T (A) + BA) [E+ T (A), (4) 
R* (h) = T* (4") + [E +T* (A")]-B* (A), (4’) 


20e T* (A) — pesorvgenma onepamopa hH. 

HameTuM llyTb JoKasaTenpceTBa. Mcnomb3ya ycOBHA JI@MMbI, JOKa3bIBaem. 
YTO Ha KaxKJOM Jyye US oF |C (A) |<< 1 —e npwHexotopom ¢>0 (e«< Ir 
M via WocraTouHo Oombuux |A|. CneqoBaTenbHo, AIA WOocTaTOUHO GoubUINX 
X | B(A) cyulectByet 4 orpaHuyeHa Ha KaxkOM sy4ye 43 ov. U3 (4) nonyyaem, 
uto R (A) cyukecTByeT (HM OrpaHHyen JIA ROcTaTOUHO SombWHX |A|) Ha KaxKIOM 
JYYE U3 HG. Orciojja nosyuaetcaA, uTo R(A) cymlecTByeT Ha BCeit MOCKOCTH 
WM ABAeTCA MepoMopduOon dbyHKuHel or A. V3 (4) uMeem 


B (A) = [R(A) —T (A°")] [E —)#1]. 
; 
CneqopatesbHo, B (h) cyllectByer Ha BCel MOCKOCTH H ABIAeTCA MepoMopdHOH 
(pyHkuHeh oT 4. TakuM OOpasoM, JIeMMa JOKa3aHa MOJIHOCTHIO. 
Jl1a QOKasaTeibcTBa TeopemMbl | BocHOMb3yemca culeqyrouleli TeOpeMOoH, 
opuuaqexameh M. B. Kesypruy. 
Teopema. I/ycmo H — enoane nenpepolenoii camoconpsotenHolti onepamop 


makoti, 4mo ») <(00 (h;-—coOcmeennole s3Ha4eHuA onepamopa h); 


ay 
t 
Ky, Ke,..., Kn —0epanudennole onepamopol. Obosnaium uepes h; cobcmeenHole 
SHAYeHUA YPABHeHUA 


y= (AGH ee) a 
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4epes R(h) —eeo pesoavsenmy. Hmeem: 


D(x 

ah) = Gy 20e. D (A) — onepamopxaa @YNKYUA NOPAOKA HE Evie 9; 
| r SUAVE NE 

(k) = Itc = x) exp Paes | m— nauborowuee yenoe uucao, yOobse- 

if — ih 

eOps0lee HepaseHcmey m < 9 

Tloxaxem teopemy 1. Ilycrb teopema ne pepna. Torya cyllecTByeT n 
MEMECHTOB fo, ..., fn—y TaKHX, TO 


1 


>) (fos Yr”) = 0, (5) 


v=0 


| k,v 
je Y;’ — TpouvsBogHuble WemouKH COOCTBEHHBIX H MpHCOeAMHeHHIX 9sIeMeHTOB 
eparopa L(A). 

PaccMoTpuM ypaBHeHue 


LESS Ms os a na ee ay ha a ah Oe Bll 


‘Te [ (A) = fo + Aft istics SOS Foes ‘ 

Hs (6) nonygaem y = [E + R* (A)] f (A), rae R* (A) — pesouppenta L* (A). Monp- 
yacb Teopemot M. B. Kengpima, serko JoKa3aTb, 4To y (A) = [E + R*(A)] f (A) 
a KaxKJOM Jlyye u3 &% Gg pacer He ObicTpee, eM NOHHOM cTreneHu 2 — 1. Barun- 
iii TaBHble yactH R* (A) f (A) Aaa byHKunn f (A) = fo bAfp +... +A Fy 

NOJb3yACb paBeHCTBaMH (5), HaxogqumM, uTo [E+ R*(A)]f (A) —uenaa 
)VHKILHA OT A, 

Ilo reopeme JImuyeneda, IpHHuMasw BO BHHMaHHe noBeyeHve y (A) Ha myyax 
3 o%, HaxoyluM, uTo y(A) Ha BCeli NocKocTH pacTer He Oplcrpee, yem A”. 
Hawt, y(h) = Yo+Ay+...+2" “y, |. 

Tloyctapiaa y(A) B ypaBHeHve (6) H cpaBHuBaa kosppuUMeHTH! pu 
JIMHaKOBbIX CTeMeHAX B JIEBOH HW MpaBOH ywacTAX ypaBHeHuA, yOexaemca, 
To Bce y, (i= 0,1,...,2—1) papxtr Hymo. Ho sTo mporuBopeunr Tomy, 
TO xoTa Obl oguu us f; (i=0,1,...,2—1) oTnuuen oT Hyaa, u y(A) 
BJIACTCH PellieHueM ypaBHeHusA (6). , 

StTuM Teopema OKa3aHa jin ypaBHeHua (2). JloKasarenpcrBo qua (2°) 
HaJIOrHuHo. - 

OTHOCHTeIbHO paciipeyeseHHA COOCTBCHHBIX 3HaveHMH ypaBHenna (2) (TakxKe 
aia (2")) ciipaBequmBa culefyroulad Teopema. 

Teopema 2. Ecau npu ycaoeusax meopemet 1 coOcmeennole sHauenusn 
nepamopa XH pacnonosweHel HA KOHeLHOM 4UCAe AYUe (ApeymeHMel AYYet 


60sHAUUM Wepes %1,...,%,), Mo AAA 06020 £, JAA KOMOpoeo sine >| Boll, 
He YeNob 
0,2 Sargh <0, + g, (7) 
de v eae f= 1,2,...,kj=—0,1,...,0—1, momem boume morse 
ij n 5) ’ 


OHeUHOe UUICAO COOCMBENHOIX BHaueHULL YpaeHeHUusA (2). 

HametumM lyTb JOKa3aTeJIbCTBa. V3 onpefeenun off cmeqyeT, uTO BHe 
rmop (7) Bce Mya BXOAAT B of, pH sinB >| Bo]. Cueqopatenbuo, mpu 
in e>| By|| BHe yraoB (7) MoxeT ObITh TOJIbKO KOHEYHOC HHCIO COOCTBEHHbIX 
HayeHuit ypasHenus (2). Ecau By == 0, To NonyyaeM, 4TO MIpH JH060M ¢ >0 
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BHe yrvioB (7) MOxeT ObITb TOJIbKO KOHeYHOe YHCIO COOCTBeHHbIX 3HayeHHn 
ypaBHenna (2). CneqoBaTebHO, COOCTBEHHbIe 3Ha4eHUA ypaBHeHHA (2) acHMIITO- 
THYeCCKH MpHOMKaloTCA K JYy4aM. 


argh=,,, ize hy Di gevepys= Ol) cans, zy 


Ormetum, 4uTo Teopema 2 BepHa H B TOM CJlydae, eCJIH COOCTBEHHBIe 3Haye- 
Hus XH acumuroruuecku mpHOmxalotca K yyaM argh =o, i= 1, 2,...,R. 

B 3aksioueHve uckpeHHe Osarogapio akay. M. B. Keaysuua, nog oyu 
BOJCTBOM KOTOpPOrO BbINOJHeHa HacTOAMadA paoora. 


Tlocrynw1o0 


Mockosckuit rocyfapcTBeHHbId YHHBepCuTeT 
19 II 1957 


um. M. B. JlomonocoBa 


UHMTHPOBAHHAA JIMTEPATYPA 


1M. B. Keagutm, JAH, 77, Ne 1 (1951). 2x. 9. AnnaxBepAuesB, Joxa. 
AH Asep6CCP, 13, Ne 5, 469 (1957). ; 
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Jlokxage Akanemun Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


C. A. TEJIb®EP 


O KOIPPHUMEHTAX THMM4HO-BEUWIECTBEHHbIX ®YHKUMM 
({Tpedcmasaexo akademuxom B. H. Cmupnosem 1 II 1957) 


Dynkuua f(Z) HasbiBaeTcs THMM4HO-BenlecTBeEHHOH B Kpyre 
|< 1, ecm OHa BeleCTBeEHHAa IPH BellleCTBeEHHOM Z, a B OCTAJIBHBIX TOUKAX 
oro Kpyra yJOBJeTBOpAeT yCOBHIO 


m (f (2))-Im (z) > 0. (1) 

Ilycrb T—kJacc THMMYHO-BeMeCcTBeHHEIX yHKunH f(z), peryJApHbIx 
|zi|<c 1 M HOpmMupoBaHHbIx ycoBuamu f (0) = 0, f’(0)=1. B nacrosmel 
(faTbe pacCMaTpHBaeTcA mMoyKsacc jae cyukunh f,(z)@T tTakux, To 
fe(z) = es fo(iz) €T (+). Stu byuKuun, Kpome ycuiopus (1), yqoBNeTBOpsIOT 


KC JIOBHIO 
Re (fz (z))Re(z) >0, (2) 

Bce OHH He¥YeTHHI. 

Tlom0*xuM 


fa(z) = Z-+ xyz $ xy25 +... ener... (3) 


yrmeruM, uto Kaace T” coxepxUT BCe HeveTHbIe OMHOMMCTHBIE (byHKILHH 
wiyja (3) c BelllecTBeHHBIMH KOIpPHUMeHTaMH. 
_ Tina KospdumveHToB xX, U3BeCTHbI cCJeqyoulMe TOUHbIe oeHku (1, ”): 


gw ee sig icon (4) 
ce eo eI, —/, XS XS Ee (5) 
TOuUHBIX OLeHOK OTJCbHUBIX KOSPPHIMEHTOB Xp Mia mW > 2 Her. 
Teopema. Ecau f,(z)€T, mo 
V3 V3 : 
seulensaye a panacea aloo’ igi | (6) 
BO as a WS cy (7) 
A eels (8) 
5 421 3 
Lome = Teas (9) 


| 
| 
D4 CHKU MOU“HoLE U KaICOAA oe Oocmueaemca ceoeli eOunCMeeNHOtL byHK- 


wet, npunadnencauet KAACCY iS z 
JloxasareabeTsBo. Ilycrb f, (z)€T™. Honoxum 


et 2 (zit) = 1 2 +... M2 +... (10) 
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VimeroT MecTO COOTHOIMIeHHA 


53 /2 
On = | QX_ + 2XyXna+.. + ie 
aN 
\ 2X(n—1) | 2%(n41) |a/ 
y xz oe ' \ (n ueTHOe) 
= QXn—g + QXyXn-g’ te. .t (11) 

\ aN 
\ 2X(n—s) | 2X(n—1) | 2/ (n HeuerHoe) 

(== 1, 2, evocanMy = Ly Lepee ON Cereal 


@MyuKkuua (10) perysapHa B Kpyre|z|< 1, yqoBmeTBOpsAeT B HEM yCJIOBHIO |} 
Re (o (z)) >0 (2, 2) H Bee KoapPHUHeHTH %, BeLWeCTBeHHbI. OOpaTHO, KaxKjo# 
dbyHkunu o(z), oOJlaqaromek sTuMu cBOlCTBaMH, cooTBeTcTByer mo (10) 


(bynkuua fy (z)€ 7. Knace taxux dynkuuli 9 (z) o6o3Haumm yepes Re 


Tlonomwxum 
2 as Ggd ey 
a, 2 I tp Ap 0 Rea 
an =| i) 7" | somal Deovesais (12) 
a. o a i 


Ilo treopeme Kapateogopu (°) ycosua 8, >0 (n= 1, 2,...) Heo6xogzuME! 
WM JOCTaTOUHbI Ava Toro, uTodbl o(zZ)€R, Mpnuem, ecnu 6,=0, To Aaa 
n> fy Bce 8, = 0. Orcioqa, yuHTHIBad cooTHOWeHHA (11), MoxKHO TonyunTD } 
OUeHKH JA Xp B 3ABHCHMOCTH OT Xj,..., Xn. HycTb, Ana onpefenennocrn, 
n= 2k. Brejem o603HaueHHA 


6, ae 
nse 
NSN (Oo eae ee 


AS” seAdGr Aneto = : (14) 


er 0 we ASP IS Te itep ee. Leyes Mere) ater ae 


Copepiiad 9sleMeHTapHble NpeoOpasopaHuA ompefemtera (12) (n = 2k), 
Ry A(k . 
nomyuaem 8, = A\”.A®, orkyga, Ha ocHoBaHnn ycnosuH KapatTeojopu, 


i Oy. ay, 2 Cage Cig ax Op y— Fp iy 
9 
a, Apa, Opogona GCap oy Se Vaiss OAR 
Oy tpi Oprye 2 Op — Spi Sg 2 a, 
; << (15) 
2 (% 1) » ton 9) Ay (ay) +++ 4 Oy4 9) 
LAG 0 
(Phi 28s pA AVE), 
OoosHauvm vepes Ay (%1,..., Xex—1) UH Ag (%,..-, Xen) byHKUMH 2k— I 
N€PCMCHHBIX Xj,..-, X21, KOTOPble MOMyUaOTCA B pesysIbTaTe NOACTAHOBKH 


212 


m0 dbopmyse (17), OygeT COoTBeTCTBOBaTb 3aMKHYTOe HM BbIMyKoe Teo Tp, . 
Tlyerb, qa ompeyenennoctu, n= 2k, Jina BbilyKOH B HallpaBseHHH NOvo- 
| X2KHT@JIbHOH OCH Xg, YACTH TpaHUUbl sTOTO Tesla HMeeM ypaBHeHHe 


pOOTBETCTBEHHO B TIpaBoe H JleBoe HepaBencTBa (15) BMeCTO a, 


c vey SoR—a 
AX BplpakeHun (11) uepes x,,..., xg, 4; omyuaem 


a (tr, Soe Ny ee MO ors ie ee RR 16 
Ss A, (%1, a) Xor—1) po} (x1, OF) Xer—1), ( ) 
“ye 
BY ge 2} Ape) = 


= (2X Xon—1 + 2XoXop—g +... i) — (2% op—2 + 2xyXon-g +... 4+ tha). 
HaJIOrHYHbIe HEPpaBeHCTBA MOXKHO HalMcaTh HW JIA 2WXon47. 

ByJeM OTHOCHTb KaxKoMy pagy (3) TOUKyY x c JeKapTOBBIMA KOOpy\MHa- 
TaMH X1,..., Xn B/l-M€pHOM eBKJIHOBOM Mpoctpanctse R, (n> 1). Kaacey T™ 
lOyleT COOTBETCTBOBATS BR, 3AMKHYTOe BbIITyKIOe Te10 T Tak Kak, ecu 
PP@ET u FP (ET, ro w YM +1 — df (2) ET npu smo6om 
Xk, O<A<1. Beps B coornouennsx (16) 3Hak papencrBa, NOMyYMM ypaBHeHHe 


(2) . 
yactu T,, rpanulbl sToro Tena, BbITTYKIOH B HaNpaBseHHH NOMOKUTeIHOH: 


COOTBETCTBEHHO OTPHMaTeIbHOM, OCH Xp. 
Ec cymectsyior suytpu T?), CTalMOHapHble TOUKH (byHKuMA A; (%),.. 
Mee Not) 21d (Wyn ieee: : Xerx1) (6 = 1, 2), TO 3HayeHHA UX B 9TMX TOUKAX, 
(2 7 ns 
B CHJY BbIMyKNocTH T;,’, OyyT, COOTBETCTBEHHO, BepXHel HW HH KHEeM TOUHBIMH 
rpawuuamMu 2x,. Takum nyTem quia n=1,2 naxoqum omenKH (5), a qua 


'n=3 Tlomyyaem ouenku (6), IpHyeM 3HaK paBeHCTBa cmpaBa B (6) jocTH- 


raeTca pH x, = 1 — 


xg 1 4 
9 == ee 
2V 3 
E]MHCTBEHHOCTh 9KCTPeMAJIbHbIX (PyHKUMH ceqyeT 43 TOTO, UTO B 9THX 


Tie oe aaa a cileBa pH hae nei. 


| CTAWMOHAPHbIX TOUKAX HMeeTCHA cTporuu SKCTPeEMyM. OnpejesieHue CTaWWOHap- 
-HbIX TOWeCK H UX HCCJICFOBAHHE [JA JHOOOTO f BECbMa 3aTPYTHUTEJIBHO. 


Jaa nomysenua oueHoKk (7) — (9) paccmoTpum (yHKUHIO 


by (2) = fs ae) Desi + x52? +... Konze... (17) 


Herpyguo Bugertb, uo ¥,(z)€T™. Kaaccy bynKunii b, (z), onpeyenseMbix 


(2) 


2Xah = A, (Xa. Mla 9 8% Kans) — 


— (2XaXan—e-+ 2XgXan—a t+. Xen) + (2Xgn—a-+ 2XaXan—at. . + Won —2%en). (18) 
HerpyjHo 3amMeTuTb, YTO MpaBaa uacTb (18) uMeer cTalMoHapHylo TOUKy 
gee... gg = lf se KaMmyro BAY TPU T®),. CoorgercTByloule 3HayeHHsA 
p= l(n=1,2,...,2k—1), oTKyfa Haxoq¥M X4p = 3/,. To %e camoe 
nomyyaetca H qn n= 2k+ 1. Orcioya monyyaloTrca oueHku (7). 
E,MHCTBEHHOCTb COOTBETCTBYION[MX SKCTPeMAJIbHbIX (PyHKUMH cieqyeT U3 
Toro, UTO MpaBad yacrb (18) uMeeT B STOM CTaIMOHapHOH TOUKe MAKCHMYM. 
Tina n = 2, 3 Takum 2Ke NYTeEM HaXOJMM TOUHbIe OMCHKH M CHUsy. OuleHKa (8) 


V 33—3 
yocruraetca mpu x,=1/,, oueHKa (9) ocTuraercd Mpu %,—=——~—, 
i wpe V8 Teopema joKasaHa 
ig= ——y,— . Teopema x 

TopbkoBcKH HHXKCHePHO-CTPOHTeJbHbIii MHCTHTYT Tlocrynusto 
um. B. IJ. Ukanosa 30) T 1957 


LWMTHPOBAHHAA JIMTEPATYPA 


1T. M. Poays3uu, Martem. c6opx., 27 (69): 2, 201 (1950). ? W. Rogosinski, 
Math. Zs., 35, 93 (1932).8 C. Cara théodory, Rend. Circ. Math. Palermo, 32, 193 (1911). 
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Jloxxagn Akagqemun nayrk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA | | 


MW. M. TJIASMAH 


OB OJHOM AHAJIOFE TEOPHM PACWUMPEHMM IPMATOBDbIX ’ 
OMNEPATOPOB HW HECMMMETPHUECKON OJHOMEPHOM KPAEBOU 
SAHAYUE HA MOJTYOCH 


(I1pedcmaeaexo akademuxom A. H. Koamoeoposoim 11 II 1957) 


1. Ilycrs H — npocrpauctso [unp6epta; J — HeKoTOpbIM ONepaTop compsa- 
xeHusa BH (tT. e. onpegenenHbi Beriogy B H onepatop, yAOBJeTBOpAIOWLAK 
ycnopusm (Jj, J/g) =(g, f) u J?f =f ana moOnrx f u g us H (?). | 

Onpegenenue |. JeticrByiomuki B A suHewHbIM OnepaTop Ha3bl- 
BaeTca J-CHMME€TPHUCCKHUM, eCJM 


(Af, Jg) = (f, JAg) (1) 


yma Bcex f u g “3 OONacTH oNpegemeHua Da onepatopa A. 
IIpumepom J-cuMMeTpuyeckoro onepatTopa B (0, oo) ABIMeTCH, B 4acT- 
HOCTH, JlucbepeHHabubI onepatop L’, MopoxeHHbIM onepaluer 


na 
dx" 


ltyj= >) (—1) 


k=0 


peace (2) 


dx" 


Ha (pPHHUTHBIX (PYHKUMAX (x), AOCOMOTHO HelpepbIBHbIX BMeCTe CO CBOHMH 
IIpOH3BOJHBIMA JO (2n — 1)-ronmopsyKa, yAOBMeTBOpsIOMNMX ycnoBHIO (0) = 
=o'(0) =... = 92@?-D(0) = 0. Hpu stom mpegnonaraetca, uTo Koadbdu- 
IWMeHTbI OMepalHu (2) ABMAIOTCA KOMIVJICKCHO3SHAUHbIMH (PYHKIMAMH, yOBJe- 
TBOPAIOMIUMH OObIYHBIM YCJIOBHAM TJla{KOCTH; 3fecb H jaslee OX ONepaTo- 
pom J B lpocrpancTBe %*(0, co) Mo,pasyMeBaeTcA OllepaTop KOMMJIeKCHOrO: 


COMpAKeHHA, OMpefeisembld papBencTBom J [f(x)] =f (x) Aaa mobo dyuK- 
uuu f(x) u3 £?(0, oo). 

Ecam o6slactb onpeyenenua D4 J-cHMMeTpHuecKoro onepatopa A nuoTHa 
B H, To cymectByer onepatop A* u us (1) cneqyeT cooTHomeHHe 


SAFER (3) 


Oupeyenenue 2. J-cHMMeTpuyeckHH onepatop A c nuoTHOH B H 
oO6acTbIo onpejeyieHuA Haspipaetcn J-cCaMOCONPA KECHHHIM, ecuH 


JAJ= A’, 


IIpumepom J-camoconps»xKeHHOro onepaTopa B L? (0,00) ABAAeTCA, B UacTHO- 
CTH, H€CAMOCONPAXKCHHbIM TudpepenuMasbHbId ONepaTOp BTOporo NopAsKa, uc- 
Cl€OBaHHbIM B yHaMenTaJibHon ctatbe M. A. Hatimapka (2). 

M3 (3) cmeqyer, uro mo6on J-cuMMeTpHueckHit OMepaTop c n0THOL BH o6u1a- 
CTbIO ONpeMesIeHHA onycKaeT 3amblKaHue. B uacTHocTH, onycKaeT 3ambikaHue 
onepatop L’, koropoe o603HauuM 4epe3 L u Ha30BeM Rudmdepeuunas b- 
HBM ONMe€paTOpOM C MHHUMAABHOK OOMaACTLIO Onpe 
ACNMCHHUA, TOPOKMCHHHM ONepannen (2), 

SaMeTuM, YTO CHMMeTpHuecKHit OLepaTOp MOXeT B YaCTHBIX Cly4aax oKa- 
3aTbca J-CHMMeCTpHYecKMM, a CaMOCOMps2KEHHbIM Onepatop — J-caMoconpsxeH- 
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BIM (HallpuMep, onepatop LB cayuae BemlecrBeHHOCcTH KOS buMeHTOB qud- 
epeHWMaIbHOM onepaltun (2) um ero BellecTBeHHBIe (“) camoconps2KeHHbIe 
CIUMpeHus). 

Onpexeneuue 3 (*). Melicrsyiommi B H aunelineii onepatop A Ha- 
bipaeTcH MUCCHMATUBHBEIM, ecIu 


Im (4f, f) >9 (4) 


a mro6oro f€ Daz. 
Tlocrpoenuplt Bpime onepatop L 6yzer AuccHnaTHBHEIM pH 


Imp, (4) 24.05) fee 0, os 3 0es x < 60). (5) 


Ecam A — quccunaTuBubit saMKHyTbIi oneparop u ImA<0, To pesomb- 
uta R,=(A—N)~ cymecrsyer u |R,||<{ImA|7; npu 270m samHeitHoe 
tnoroodpasue A, = (A — XJ) Da 3amKuyTo 4 pa3sMepHocTb m ero opToroHaJb- 
oro JONOJHeEHHA He 3aBMCHT OT A. OTY pasMepHOCTh m Ha30BeM 
ePeKTHBIM UHCNOM ONepatopa A. 

Teopema 1. J[aa moeo umo6ot Ouccunamuenoii J-cummempuueckuti 
epamop c naomnou @ H o6aacmero onpedenenus 61a J-camoconpsoceHHolm, 
eo6xodumo u OocmamouHo, umobel eeo OedeKmMHOe 4UCAO PAbHAAOC HY AN. 
BreyeM c TOMOLIbIO Mapbl PopMysJ 


Af-+if=g, Af—if=Vg 


rpeoOpa3soBaHve Kenmm V J-cumMetpnueckoro onepatopa A c muorHoi B H 
bOIACTbIO OMpefeseHHaA HW JecseKTHBIM unCIOM m> 0. 

M3 (1) u (4) cnenyet, uro V ects J-cumMMetpnuecknli onepatop B H, 
DIpeyesieHHbI Ha moynpoctpauctBe A_; C H (defA_;=m), u |V|<1. 
Ecau V ecth J-cuMMerpuyueckoe pacumpenne onepatopa V 1 |Vii< |i 
ro u3 papeucrBaa Vi =A cnegyet h= 0, u onepatop A, onpenensempriit ma- 
oH dopmyi 


fas(e—-Ve), Ap=y(e +Ve), 


cTb J-CHMMeTpH¥ecKOe J[MCCHMaTHBHOe paciiupeHue oneparopa A. 

Mogudunnpys mMetoy M. I. Kpetina (°) pacummpeHua orpaHu4eHHbIx CHMMET- 
wuecKHX oepaTopoB c HenlsoTHO B H oOsacTbiO onpeseneHua, NowyuHM 
-CHMMeTpuueckoe pacuimpeHue V onepatopa V ua sce H, yfosmerBopsiouee 
cmoButo || V || <1. Orcioma cegyer Teopema 2. . 

Teopema 2. JIw6oii J-cummempuueckuti OuccunamuenHelll onepamop A 
naomuott @ H o6aacmoro onpedenenua OonycKkaem pacwuupenue Oo J-camoconps- 
eHnHoeo Ouccunamuenoeo onepamopa A. 

3ameTuM, uTo u3 J-caMocompsxXeHHOcTH onepatopa A caegyer J-camoco- 

MP AXKEHHOCTh CFO PeSONbBEHTH! Ry B PeryIAPHbIX TOUKAX ), YTO CYMeCTBEHHO MA 
WOKasaTebcTBa TeopeMbI 5 (CM lavlee). 

9. Vig u302%KeHHOrO C HOMOLIbIO MeTOMOB, IPHMCHCHHBIX B (*), NOJyaHM pag 
TEOPeM, OOOOMAIOIUX HSBECTHbIe MpeMOKeHHA (L.4),.0 AudpepenivambHupix one- 
paropax Buga (2) c BellecTBeHHbIMH KOo(puIMeHTaMM Ha Clydal KOMINVICKCHO- 
3HAUHBIX KOS@PUUMeHTOB C HEOTPHLaTeIbHOM MHHMOM WaCTbio. : 

Teopema 3. Ecau @oinonnenbl YCAoéuA (5), mo 4ucao m AuHnetino He3saeu- 

DUMbLX pewlenull ypAaBHeHUA 


- d* ah 
>, - Lg [Pan (x) is a= hie del Loe 
k=0 
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mpHuaqexamux £?(0, oo), He 3aBHCHT OT A M YAOBJeTBOpAeT HepaBeHCTBY 
m>n. 

Teopema 4. Onepamop L c muxnumaacHoti obnacmeto onpedenenua, 
nopoocdeHnellt onepayuett (2) c Koapuyuenmamu, yOoenemeopstoijumMu YCAO 
eusim (5), MOCHO pacuupumb Oo J-camoconpssceHHo2o OuccunamuéHoed 
OugoqbepenyuanoHoeo onepamopa. 

Teopema 5. Pesonveenma R, sn6oeo J-camoconpsstenHoeo Ouccuna- 
mueHoeo pacuupexus onepamopa L npu Imk<0 seanemca onpedenenHolm 
Ha 6cem £7 (0, ©) O2paHnurveHHolm UHMeepanbHolm onepamopom 


co 


ji ties \Po, s; 4) g(s) ds 


C 20 pom 
D(X S; h) Hays): 
ITpu m<.2n sd po pesoaveenmet yOosremeopsem YCAoeuto 


oc 


\ ile (apsein) \'ds = Oy 


0 


Tp m=2a 


Mes A a 
\ VIP s d) Pdxds <x, 


mak 4mo 6 amom cAYyuae pesorveenma R, ABANeMCA eNnoAHe HenpepoleHolm 
onepamopom. 

IIpu n=1 tTeopempr 3—5 jatoT oO06mleHHe H3BeCTHbIX Ppe3yJIbTAaTOB | 
T. Betas (°) Ha quddepenyvasbHoe ypaBHeHHe Bua 


—y" +q(x)y—ly=elx) (OS x< ov), 


rye g (x) —cyMMupyeMad B KaxKJOM KOHEYHOM HHTepBaJie KOMIIVI€KCHO3HAaU- 
Had (yHKUMA Cc NowyorpaHuyeHHOH MHHMOH yacTbIO [mq (x). 


XapbKOBCKHH MOHTeXHHYeCKHU MHCTUTYT Tloctynuso 
um. B. H. Jlenuna 24 IX 1956 


UMTHMPOBAHHAA JIMTEPATYPA 


1H.WU.Axuesep, WU.M.[ 1a3Mmau, Teopua muneltnpix onepatopos, 1950. 7 M. A, 
Hatmapk, Tp. Mock. matrem. o6m., 3,181 (1954). °B. P. My kmunos, JAH, 99, 
Ne 4 (1954), *U.M.0 1a3mMau, Ycn.matem. uayk, 5, B. 6 (40) (1950). ° MT. Kpeiiu, 
Matem. cOopu., 20 (62): 3 (1947). °H. Weyl, Math. Ann., 68, 220 (1910). 
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Wornane Akanemun Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


MW. A. JAHEJIMY 


OWHOSHAYHAS ONPEXEJIEHHOCTb HEKOTOPbIX BbIMYKJIbIX 
MOBEPXHOCTEHM B MPOCTPAHCTBE JIOBAYEBCKOrO 


(ITpedcmasgaeno axademuxom II, C. Anexcaxdposoim 2 II 1957) 


Onpenenenue. IlanouKxod nasppaerca BoimyKiad KOHeUHaA 
BePXHOCTb, FOMeOMOpHas MIOCKCCTH, C MWIOCKHM KpaeM y, OpTOroHabHaA 
POeKIIMA KOTOPOH Ha NJIOCKOCTb Kpax HE BLIXOAUT 3a TIpefembl OGacTH, orpa- 
WUeCHHOH KPHBOH y. 
Teopema l. Iycmo F, — eoinykaaa wanouxa oepanurennot yOeronott 
DUeUSHOL 6 npocmpancmee JIobaxeeckoeo; F, — evinykaan wanouka, usomempu4- 
nan ett. 

Toeda F, aubo Kkoxepyenmuna F,, 2uOo KonepyeHmna ee 3epKanbHOMY wUs0- 
Qe HUD. 

Onpezenecuue, OGOOMEHHOH opuchepHon I a m- 
{oH B npoctpaucTBe JlIoOaueBCKOIrO Ha30BeM BBINYKIYIO 
loHeNHYy10 MOBepxHocTb F, rpaHHUHble KPHBbIe KOTOPOH Y1, Yo, ---> Yn Jle@KaT 
a opuchepax ,, @,, ..., D,, mpwueM, ecu M3 TOUeK KaxKON KPHBOH y; Mpo- 
‘CTH JIY4U, OPTOrOHAJIbHbIe Opucdepe OY; B HampaBsIeHHH ee OCel, TO NOBepx- 
OCTb, COCTOALIaA H3 NOMYYeHHbIX noWyuUNIMHApoB C; (i = |, 2, ..., m) u no- 
epxHocTw F, ecTb NOHad BbINYKsIaaA NOBepXHOCTh. 

B mpoctpauctse Jlo6ayepckoro KOHe4HaA BbIMyKIad OONaCTb Ha BbINYKJOL 
OBEPXHOCTH MOxKeT ObITb TOMeoMopdHa ciepe c p AbIpamu, rye p — mo6oe 
lemoe HeEOTPHUaTeIbHOe HCO. 

A. JI. AnexcaHypos 2oka3au, YTO B EBKJIMJOBOM MpOcTpaHCcTBe BCAKasd TOMECO- 
opduHasw Kpyry BbIMyKsaad OOMacTb Ha BbINYKMOM MOBepXHOCTH MsOMeTpH4Ha 
anke (4). 

. Mbi joKa3bIBaeM TeOPeME!: 

 Teopema 2. Ilycmo F — éoinykaasn Kone4Had nogepxHocmb 6 npocmpax- 
mee JIOOQA4eBCKO2O; Y1, Y2, +++) Yn — CHPAMAAEMOLE KPUBOIC, ABAAIOLUUECA @PaHu- 
amu noeepxnocmu F, Kaoc0ana Oyea Komopolx co cmopoHel noeepxnocmu F umeem 
joeopom He menee — s/k, 20e k — paduyc KpueusHor npocmpancmea Jlobauee- 
‘K020, S — Onuna Oyeu. 

 Toeda cyusecmeyem o6obiwennan opuciepraa wanka F', usomempuunan no- 
epxnocmu F. 

- V3 reopempr 2 caemyer: ; 

— Teopema 3. Bcakan Konernaa o6nacmb Na ebINyKAOU nosepxHocmu, éBol- 
KNaA @ cebe, usOMeMpU4HAa HeKOMOpoL obobiwennot opucdeprou wanke. 

Jlanee qoKa3pipaeTca Teopema 06 OHOSHAYHOM OMpemeseHHOCcTH OOOOmIeH- 
10H opuchepHow wankHA. 

Teopema 4. JTycmo F, — o600wexnan opucwepHan wanka opeaHuuen- 
10li_ yOeaonoti KpueusHol; y1,4 (6 = 1, 2, «.., n) — ee epanurnole Kpueole, F, — 
OOOWENNAA OpuctepHan wanka, usomempuunaA nosepxHocmu Fy; Yo, ; — epa- 
Wwu4Han Kpuean Fy, coomeemcmeyioljaAn NO UZOMeEMPUU Y1,; - ITycmo Kpueole ¥1,x, 
von pu k = 2,3,..., —NnonapHo KOHepYCHMHOle UAU SEPKANHO KOHepyeHmHole 


AAOKUC KPUBbIE; Y1,1, Y24 MaKoce enadKue. 


» 3aKa3 1637 any 


Toeda nosepxnocmu F, u Fy KoHepyeHmHol UAU BepKaNbHO KoOHepy 
eHmuHel. ‘ 

Onpenenenune. BeckoneuHou BLNYKAIOH NOBepx 
HOCTbIO Cc p6ecKoHeYHO YAANCHHEUMH TOUKAMH Hag 
3bIBAeTCA HOHad G6eCKOHeUHAaA BHINYKad MOBepxHoctTb F B npoctpaxctsBe Jloa- , 
YeBCKOFO, H3 JOOOH TOUKH KOTOPOM MO2KHO MPOBECTH JIMIUb P Pa3JIHUHbIX JY- 
yell, IWeIMKOM NpHHaiexamux Tely, orpaHuyexHomy mopepxHoctpio F. Bec 
KOHCUHO YflasIeHHble TOUKH, OMpeeAeMble TaKHMH JIy¥aMH, OyfeM C4MTATb 
pHHamiexamumn F. . | 

Teopema 5. ITycmo F, — 6eckonernaa eoinykaaa noeepxnocmb C eOUH-\}. 
cmecHHoti OecKONe4HO YOANeHHOIL MOXUKOL CepaHu4eHHol YOeAbHOLL KPUBUSHOL; 4 
F, — eonykaan noeepxnocme, usomempuunan F,. Ilycme na noeepxnocmu Fy 
UMECINCA NOCACOOBAMEALHOCMb BAMKHYMBbIX KPUOIX y;, OAUHbL KOMOPOLX cmpe- 
MAMCA K HYAIO, NpuUem st0bAaA KpueAA y; Ne oCUM 6 KOHe4HOLL OOAACMU noBepx- 
nocmu F,, oepanuuiennoti Kpueoll yi4,. Toeda noeepxnocmu Fy, Fy mOdcHO COB- 
mecmumb O6uoceHuem UAU O6uoKeNUeM C OMpaAdKeHUeM. 

Onpegeaeune. Beckoneunyi BbINyKIyio NoBepxHocTb F c p OecKo- 
HeuHO ylasleHHbIMH TOUKaMH, Tye p — J000e HaTypaJIbHOe YHCIO, Ha3OBeM 
ocTpoH BHNYKAOKH GOecKOHeYHOH NOBEPXHOCTHW, eC 
JM JIA Kaxkoh ee GecKOHeYHO yaseHHO TOUKH @,, cymecTByeT WMIMHIp Z 
C 3AMKHYTOH HanpaBAIolleh H OOpa3sy!OWMMH, NpOXoAAWHMH Yepe3s Do, BHYTPH 
KOTOPOrO LeJIMKOM COJepxKHTCA MOBepxHocTh F. 

Teopema 6. Ecau ocmpaa enadkaa eolnyKnaa OecKoNeLHaA noeepxHocmb 
F,, 0epanudenno yoeabnoll KPUBU3HbI UZ0MeEMpULHA BbINYKAOLL enadKOtL noeepx- 
Hocmu F,, mo noeepxnocmo Fy. KOKepYyeHMNA UAU BEPKANBHO KOHepyeHMHa No- 
eepxnocmu Fy. 

Jloka3aTeJIbCTBO TEOPeM OAHO3HAUHON OMpeeJICHHOCTH, IIPHBeCHHBIX BBILLUe, 
CYIULECTBEHHO ONMpaeTcA Ha CJIeAYIOULyIO JIEMMY: | 

JlemmMa l. Ilycmo F, u F, — O6e u30mempudnole npomuBonoNodC HO cha 
MUPOBAHHble BbINYKAvIE NoBePXHOCMU O2PAHUYeHHOU YOeAHOU KPUBU3HbL B NpO- 
cmpancmee Jlo6aueecKoceo. 

Toeda, ecau eeomempuseckoe mecmo cepeduH OMpPe3sK0B, COCOUHATOLUX oi 
eemcmeyrolujue no usomempuu mouku Fy u F., ecmb noeepxHocmb, MO OHA ABAACINCA | 
noeepxHocmoto o600WeHHOU OMpuYaMeAbHOlL KPUBU3HOL. ! 

Ota TeopeMa AVIA CyYaA NOBepXHOcTel EBKHAOBa MpOcTpaHcTBa NoKa3aHa 
A. B. Tloropenospm ('). O606m1aa Teopemy Ha NOBepXxHocTH MpocTpaHcTBa Jlo6a- | 
yeBcKoro, MbI culeqyem A. B. Iloropenopy B kaxKJOM OTJeJIbHOM 9Talle WOKasa- 
TEJIbCTBa, CBOAA BOMpoc K cuy¥alO eBKIHOBa npoctTpanctBa. J] 3TOrO MBI 
KAKI pa3 NOb3yeMcaA OTOOpaxennem mpoctpanctBa Jlo6ayeBckoro BO BHYT-| 
PeHHOCTbh Wapa eBKIMOBa MpocTpaHcTBa no Kuweiiny. 


Jl OKasaTeIbcTBa JIeMMbI 1 NOoHaLOOUMOCh O6OOMIUTh pA TeopeM Ha IIpo- 
cTpancTBo JloOauescKoro. 
B wacTHOCTH, JoKa3aHbl Teopempl 7 u 8. | 
Teopema?7. Muoorecmeo mouek w eoinyKaoti nosepxxocmu F npocmpanx- 
cmea JlobaueecKoeo, KOMOopHle He UMeIOM KHOPMaAoHOIL UNOUKampucer JToneHa, 
umeem mMepy HYAb. 


Ota TeopeMa JIA BbITTYKIbIX MOBePXHOCTeH eBKIMAOBa MpoOcTpaHcTBa oKa- 
3saHa BysemaHom u @esepom (?). 

Teopema 8. Bo ecakott nopmaaoxoti mouxe O eoinyKaoti noeepxnocmu F. 
npocmpancmea JlobaueecKoeo cywwecmeyem npouseodxan om k (3) no arwboti nop- 


MQANbHOLL NOCACOCGAMEALHOCMU Sm U aMa NpouseodHAR paeHa npouseedeHuto enae- | 
HolxX KpUueUu3zH 6 mouKe O, mM. e. | 


_  & (Sq) 
lim ho 
Fm 0 (Fm) 


Ry, Re, 


| 
2de k (cs) — enewnsna KpueusHa mxoowecmea 3; ky, k. — enasnole KPUBU3HOL NO- 
eepxnocmu F @ mouKe O. ; 
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eopema 7 [MH eBKJIMZOBa mpoctpancTBa JoKa3sana A. JI. AmexcaHapo- 
(*). TokasaTenbeTBa STHX TeOpeM CBOATCA K CyYaIO eBKNOBa Mpo- 


AHCTBa NYTEM YIOMAHYTOrO BbIIe OTOOpaxeHHs. 
|Kypcxalt rocyfapcTBenublit Tloctymuo 
\Nenarormueckuit MHCTHTYT 24 V 1956 


WMTHPOBAHHAS JIMNTEPATYPA 


1 A.B. Ioropesos, Tp. Marem. uncr. AH CCCP, um. B. A. Crexnosa, 29 (1949). 
Buseman, W. Feller, Acta Math., 66, 1 (1935). ° A... AnexcaHap os, 
4A. J. AnekxkcaH@Ap os, 


an. JleHnurp. roc. yHuB., cep. matem., Né 37, B. 6, 1 (1939). 
ITpPCHHAA TeOMeTPUA BbIITYKIbIX NoBepxHoctel, M. —Jl., 1948. 


- 
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- Tloxnagn Akafwemunm Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHRK 


Cc. C. bIMKOB 


EPBAS KPAEBAS 3AQA4UA JIA KBA3SHJIMHEMHbIX 
3JJIMMTMYECKHX YPABHEHHH 


(ITpedcmaeneno axademuxom B. H. Cmupnosoim 29 XII 1956) 


1. PaccmorpuM B orpaHuyeHHot o6macTu Q eBKHOBa NpoOcTpaHCcTBa x = 
== (X1). «++ Xn) YDaBHenue | 


Lu=— » ai; (X, u) = RT ane 7) Pat u)=0 (1); 


i,jel i=1 
€ [paHH4HbIM YCJIOBHEM 
u ls = 0, (2 il 


HOTO 4MCJIa ABaxIbl LuddepeHuupyeMbIX NOBeEPXHOCTeH CO BTOPbIMH MpOH3BO 
HbIMH, YLOBJIETBOPAIOWMMHM YC/OBUIO TembAepa C NOJOXAKUTEMbHBIM TOKAasaTeJIeM] | 

Tlepsoti KpaeBolt safjaue Wit HeMHeHHBIX 9/JIMNTHYeCKUX YpaBHeHH NOCBAL, 
meHa OOWIMpHad muTepaTypa (cM., Hanpumep, (1 ®)). OfHako nouTH Bce pesyi1b f 
TaTbl OTHOCATCA K CJIyYalO ypaBHeEHHA C JBYMA He3aBHCHMbIMM TlepeMeHHBIMH | 
QTO CBA3aHO C TEM, 4YTO HMerOUMeCA crocoObI NOJYYeHHA anpHOPHEIX oleHoL | 
pelleHHi HeIHHeHHEIX J/JIMNTHYeCKNUX YyPaBHeHHH CYILeCTBeHHO UCTIONES 10; 
HaJIM4He JIMWb JBYX MpocTpaHCTBeHHbIX nNepemMeHHEIX. Ja m1060ro0 ynCcsIa Mpo: 
CTPaHCTBeHHBIX Il€peMCHHbIX AllPHOPHBle OWEHKH B C MOJIYYeHbI, HACKOJIbKO HaM!’ 
M3BCCTHO, JIMUIb JWI Pell€HHA KBa3HJINHCHHbIX MapadomwMueCcKUX YpaBHeHUt 
Bua du/dt + Lu = 0 B pa6ote O. A. Jlaqpnxenckoli (6), Ha KOTOPyt!0 MBI Cy: 
WeCTBEHHO Onupaemcs. JlaHHble TaM MeTObI OLlCHOK HemocpelcTBeHHO MpuMe: 
HUMbI HU K ypaBHeHuio (1). 


IIpeqnonoxum yanee, uto Oa(x, u)/Ou>B>0 ana x€Q wu Bcex u B 
YTO KOS(PPUUMEHTHI Q;;, Aj, A HMeIOT MpPOMsBOAHbIe nepBoro MOpAqKa 10 2} 
Hou Ue BMeCTe C MPOH3BOAHBIMH HEKOTOPOH MOcTOAHHOM C, mpi 
x€Q u |u| <—- max|a(x, OW Re 

a. j 

2. Teopema 1. ITycmb Oas nexomopoeo «= const>>0 u «stnbo1x eewue- 

CMGEHHOLX &; | 


Sault) te ee. max || ee. 


i, j=1 i=] 


Koeda xE€Q, |uj<C,. Toeda npu ycaoeuax, YKQ3QHHOX 6 nyHnKme 1, 
3adaua (1), (2) umeem pewenue HGS es | 


* 
IIpocrpanctso Es , cocrouT u3 @yHKuMli wu, HMeIOWIHX BTOpHIe MpoOMsBOMHBIe, ynonne- 
TBOPAIONHe YCNOBHIO Tenpaepa cC moKa3aTejiem 5, u | 


lull, . = max|w|-+ max | Dyu|-+ max | Deu | + sup eS 
a Q a P, QEQ [Pa 


Smecb maxX WH SUP B3ATbI OTHOCHTeJIbHO BCeX MpOWSBOAHBIX MO BTOpOoTo NOpAAKa BKIIOUK 
TeCAbHO. 
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Tina cbopmymposku Bropoii TEOPEMbI MpeANOIORKUM, YTO AVIA HeKOTOpOrG 
const >0 u sm106bIx BellecTBeHHBIX ; 
n 


n 
2 
2D 4 (%, 0) 88) > % De 
a i, f=1 i=1 
Paa x€Q. Tora serko noKasarb, uTo cymecTByer nowoxKUTeEMbHOe UHCIO Oy 
TO MOXKHO BbIOpaTb yKasaHHble Ble C, u Cy Tak, To qua Bcex x€Q 
ul<C SAAR DE cupaBe, IMB : 
SC1 Sp G, CUPaBelIMBO HepaBeHcTBG 


n nh 

Dy ij (%, u) Bie) > ay DB. 
i FHh i=1 
Teopema 2. ITpu ycaosunx, ykasanxnox @ nyxxme 1, sadaua (1), (2) 
teem pewenue uE Es 2, ecau 


12 
et 4 ax ja(x, 0) |. 
eV3 %1 «<Q 


BS 
3. OGe Teopembl JOKasbIBaloTCA aHaslorM4HO. SameHuM ypaBHeHue (1) 
paBHeHHeM, 3aBHCALIMM OT Napametpa f¢ € [0, 1]: 


n n 
Oru Ou oY 

LusS— >i aij (x, tu) ——— + » a; (x, tu) —— + a(x, t, u)=0, (1') 

Siar Ox Ox, Ox, 

ty f= ie | i=] L 
| ~ 
Ke a(x, t,u) = a(x, tu) + (1 —2Z) Bu. 
TIpeqnom0%xuM cHayasa, YTO B yKa3aHHOM B TyHKTe | o6macTH Koadpidbu- 
CHTbI @;;, Qj, @ MMCIOT NepBble NpOH3BOAHbIe MO X HU, YAOBMeETBOPAIOWMHe 
NoBuIO Tembyepa C KaKHM-JIHOO MOJOXKHTebHBIM MoKasaTesieM. OCHOBHBIM 
HKTOM JlOKa3aTeJIbCTBa SABJIA€TCA YCTAHOBJICHHE alpHOPHbIX OLeHOK Aa 
WeHHK U,, = u(x,t) sagauu (1’), (2), He 3aBMcaMnx oT f. 
| Jlemma 1. Pewenua 3adauu (1’), (2) oepanuuenbt no modyato 6 coeoKyn- 
pemu Onn ecex t€[0, 1], umenno 


4 
[Umls< ge max |a(x, 0)|=C.. 
xEQ 
Jloka3aTembcTBo cyleqyeT H3 «IpHHUMNa MaKCHMyMa). 
JlemMa 2. Modyau npou3eodnolx Ou) /Ox, OepaHuuenbl 6 coBoKynKocm« 
an ecex t €[0, 1]: 


| grad u,)|<Co, 


de Cy, saeucum auto om $,n, Cy, o62acmu Qu aw UA %. 
JloKka3aTebCTBO MPOBOAHTCA OTAeMbHO AVIA PpaHHllbl M BHYTPH oGacTu 
[ ABJIACTCA JIETKHM BHJOH3Me€HCHHeEM COOTBETCTBYIOWerO OKa3aTeJIbCTBa U3 
yadoTe! (°). 
Jlemma 3. Jaa pewenua sadauu (1’), (2) cnpaeedauea Ona ecex t €[9, 1] 
yenka 


[4 lb, < Co (3) 


de Cz 3aeucum om mex oe eeauuun, amo u Cy. 

TloxazaTenpcerBo cienyetT u3 semm 1 u 2 nu pesysbraros Ilaygepa (7) 
) JIMHEMHbIX ZJ/JIMNTHYeCCKUX ypaBHeHHAX. 

PaccMoTpHM JIMHeHHOe 9JWJIMNTHYeCKOe ypaBHeHHe 


n n 
o2U dU i ne 
= Di Qi; (X; tu) ean, + 20 Lage tata t, u) = 0 

ty j=1 : = : 
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npu ycnopuu U|,=0, re u— Kakoli-1M60 SeMeHT U3 E, .. OTO ypaBy 
Hue UHAyuMpyeT onepatop Ay), ompe yes teMbIit papeHcTBoM Ayu = Uy! 
KOTOpbIfi, JelicrBys B MpocrpaHcTBe E3,2, O<O< 1, OyyeT BHOMHE Helps} 
PbIBHDIM H paBHOMepHO Henpeppipubim io ¢. B cHay mpesmonox*KeHHH | 
KoappuUveHTax Q;j, Qj, A, Ci\eaHHbIX B Havasie MYyHKTAa 3, Uw Syne 
TPWKIbI HermpepbIBHO AuppepenuupyeMa BHYTpH OOsacTH Q, 

B cuay semMbl 3 yun mo6oro peleHud u, €E,, PyHKUMOHaIbHOD) 


ypaBHeHua 


u — Arryu = 0 


cnpaBelimBo HepasencTso (3). pu t = 0 dyHkuuoHanbHOe ypaBHeHHe (4) 
SKBUBAJICHTHO JIMHCHMHOMY 9VJIJIMIITHYeCKOMY YyPaBHeHHIO, B KOTOpoe Tepe} 
XOMMT ypapHenve (1’), ecum B HemM HooxKUTD t = 0. Vs (*) cuenyer, ur 
3TO JIMHeHOe 3d/JIMMTHYeCKOe ypaBHeHHe HMeeT eAMHCTBeEHHOe pelleHH | 
uo) €Es,2. Orciowa cuelyeT, uTo upu ¢ = 0 nouHbI wHAeKc pemeHuli a 
cmbicyie (3)) ypasHenua (4) ormmueH oT Hyd. 3 pesyptatos Jlepssa u Iay}. 
jlepa (°) BbITeKaeT, YTO OH OTMMUEH OT HyIA Aa Bcex CE [0, 1] u, cneqoBaTenbHO} 
Jia Bcex ¢ U3 yKa3aHHOro mpomMexkyTkKa (4) HMeeT 10 KpaliHeH Mepe OHO peule| 
Hue uw € Ego, JA KOTOPOrO ClipaBeliuBa OeHKa (3). Ho npn t = | ypaBuenni) 
(4) SKBUBaIeHTHO ypaBHeHuto (1). 
Orpanuyenne, HasloxKeHHOe IPH OKasaTeJIbcTBe Ha KOS@PUIMeHTLI, Ha, 
ObIIO HYXHO JIA TOrO, YTOObI pelwieHHe OblIO TPHXKAL HEIIpepbIBHO Auddepen 4, 
WHpyeMbIM BHYTPH OOacTH. ITO ycJOBHe TpeOoBaOch PH MOKasaTeAbCTBE, 
JleMMbI 2, if 
Tlycrb Tenepb KosddulveHTbl ypaBHeHua (1) OOmafatoT CBOHCTBaMH, yKa-} 
3aHHbIMH B TYHKTe |. AnnpokcHMupyeM UX PYHKWMAMH, PaBHOMePHO orpaH4H-| 
YeHHbIMH CO CBOMMH Te€pBbIMH TIpOM3BOAHbIMHU, KOTOPbIe YOBJIETBOPAIOT YCJIOBHIC 
Tenbyepa c KaKMMH-IHO0 NOJOXKUTEIbHBIMM NOKasaTeiamMu. Jia annpoKcHMH- 
pyloulero ypaBHeHuA, Kak TOJIbKO TO HOKa3aHo, 3ayjaua (1), (2) uMeer pemeHue. 
{lepexoqa kK mpedesry, MoKaxKeM CyWleCTBOBaHHe PelleHHA WCXOMHOH 3aauu.| 
4. ]\na QoctaTrouHo OombuiMx 8 KiaccHueCKHM IIPHeMOM, yKa3aHHbIM AjjaMa-}) 
POM, MO2XKHO NOKa3aTb CAMHCTBEHHOCTH pewieHHA 3afaun (1), (2). Ilyctbu € E3.— 
Kakoe-IMO0 pewmeHve 3afaun (1), (2). B cuny wsemmpt 1|u|<C,, a B cuny 
JemMpl 3 |D,u| + |D.u|<Cs. | 
Teopema 3. Ecau éoinonxenol ycaosun meopem | unau 2u B>C5,C4, mo pe-| 
menue 3adauu (1), (2) eOuncmeenno. 
5. Temi 2Ke CaMbIMH MPpH€MaMH MOX%KHO JOKa3aTb aHaJIOrHUHble TeEOpeMb! JIA 
KBa3HJIMHCHHbIX SJIJIMNTHYeCKUX ypaBHeHuH Oomee oOmero BHya. 


(\ 


n 


Ss O2u 
Sr Ce u) Indu tO: [bees p) =O; 
i, j=1 wary 
rye p= (uy,,..., Ux,). Ip sToM Ha koa pPHuMeHThl a,,; HaKJaQbIBaioTca” | 


Te 2%Ke CaMble yCJIOBH4, 4TO H BBIMe, a OT KOspbuuNentTa 6 yocTaTouHO 


noTpe6oBatb, uTo6nt Ob (x, u, p)/Ou>B ana xE€Q u Beex uu p 4, Kpome 
Toro, Kkosdpuywent 6b BMecre CO CBOHMH MepBbIMH MpoOv3BOHbIMU 


nO BC€M apryMeHTaM Obi Obl orpaHMyeH ocTOsHHO C, npn x EQ," 
1 
lul<z max |b(x, 0, 0)|=C, mu Bcex p. 
x€Q 


JlenuurpaycKui rocyapcTBeHHblit yHuBepcuTer Tloctynuso 
um. A. A. )Kqanopa 25 XII 1956 
UWMTHPOBAHHAA JIMTEPATYPA 
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Hornagn Aranemun Hayk CCCP 
1957. Tom 115, Ns 2 


MATEMATHKA 


r. A. )KJAHOB 


| CXOAMMOCTH OAHOFO BAOM3MEHEHUA METOJIA PAJIEPKHHA 


(Tpedcmasaeno axademuxom M. B. Keadoiuem 7 II 1957) 
|] : 
i} H. WU. Tonpcxut (+) paccmotpen sonpoc o cxoyumocru o606mleHHOrO 
Hetoya Tanepkuua Aid JMHeMHBIX ypaBHenuli Bua 


Au+ B(i\)u=f 


| HEKOTOPOM rHJIbOepTOBOM MpocTpancTBe, mpeyqmonaraa A NoOMOKUTeIDHO 
TIPeAeCJICHHbIM CAMOCOIPAXKXeHHBIM oOnepaTopomM. B uacrosilleli 3samerKe 10 
<A3bIBaCTCH, YTO CXOJMMOCTb OfHOrO BHAOM3MeHeHHA MeToya TanepKkuna 
Ber MME€Tb MECTO HM IPH MeHee XKeCTKHX OFPpaHHYeHHAX, Haksa]bIBaeMbIx 
1a oniepatop A. 

1. PaccmoTpHM B uHTepBane O<x< 1 ypaBuenue 


t= 


Liyl=y™ + Sp, (x, )y =F (2), (1) 
=O 


ye n — mo6oe HaTypasbHOoe YHCIO, MPH KpaeBbIX YCJIOBHAX 


Aa—1 


Uilyl= >) [epy™ (0) +8, y (II=0 (=I, 2,..., 2). (2) 


k=0 


| @ynkunu p,(x, 4) cawTaeM HeMpepbIBHBIMH Ha CerMeHTe [O, 1] mpu 
m1060M A u3 O6nacTH D KommseKcHOH MOCKOCTH HM aHasIMTHYeCKUMU (yHK- 
uusmu } B D. ®ynKunto f(x) mpeznonaraem nHempeppiBHoH. Kpome Toro 
CUNTAeM, KaK OObIYHO, YTO MATPHUa, COCTaBJICHHaA H3 MOCTOAHHBIX «@,, HU B;,, 
uMeeT par 7. Ilonyyennyio TakuM oOpasoM KpaeBylo saqauy OyfeM Hasbl- 
BaTb 3agauen (L). 


Tlyctb en 
Atyl=9™ + a, Oy, (3) 
j=0 
mpuyuem onepatop A BblOpaH Tak, TO s3aqaya 
Afy]=0, Uily]J=O (@=1,2,..., n) 


He MMeeT HeETPHBHaJbHOroO peleHHs. , 
BpiGepeM CHCTeMy JIMHeHHO He3aBHCHMbIX (py HKUHK 


01 (X)> Pa (X)re++> Py (r++ +9 (4) 
YAOBJIETBOPAIOMIUX KPaeBbIM YCJIOBHAM (2) H Takux, 4¥TO cucTeMa PyHkuHH 
$1 (2), Pa@)r--+2 Oe @reee (5) 
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rye 


», = Ale], (6, 


oOpa3yeT MOJHy!0 OpToHOpMasbHy!Io cucTemy B L,(0, 1). 
IIpH6Omu2KeHHOoe pemleHve 3ajauM (L) uujem B Buge 


N i 
Yy= > YM,» (7) 


k=1 


mpuHyem mocrosHupie 7%) HaxOqMM H3 CHCTeMBI 


(Lyl—f ¥)=0 (@=1,2,..., N). (8)) 


Torga HMeeT MeCTO CJIe]{ylollad OCHOBHaA Teopema. 
Teopema 1. @®yxkyuu Yy uU ux npouseodHele nopxOKa meHoWwe Nn 
pasHomepno CXOOAMCA K pelleNuto U coomeemcmeyinluMm NpouseodHElm peUle-\ 
Hus sadauu (L), a nocaredoeamerbnocme {y%} cxodumca 6 CpedHem K n-U, 


NpoOuszeoOHoOlt pewenun. CoOcmeexnole 3snauenusn 3adauu (L) seasiomca npede-% 
NaMuU COOCMBEHHOLX BHaYeNULL Cucmem (8). 
JlokasatesbcTBO, Tak »%e Kak H B padote M. B. Kenna (?), omupaetcal 
Ha TeOpHiO OeCKOHeYHbIX CHCTeEM JIMHCHHbIX asireOpawyecKHxX ypaBHeHHH. ql 
IIpa mpakTuyecKOM TIpHMeHeHHH MeTOJa MoesHa Cuefyoulad Teopema. iii 
Teopema 2. B Kauecmee yHKyut 9, ece2@da mooKHO 6dl6pame noAu-| 
HOMO. 
Ecnu 3aqaya (L) uMeer eQMHCTBeHHOe peuleHue uw cucTema {L [9;]} nomuHa,) 

TO H3 TeopembI | HelocpeqCTBeEHHO BbITeKa€T CXOJHMOCTb MeTOJa HaHMeHb-| 
IHX KBajipaToB JIA 3aqauu (L). | 
2. PaccmorpuM Tenlepb B OOslacTH Q f-MepHOrO MpocTpaHCcTBa ypaBHeHne & 
SJJIMMTHYeCKOrO THA | 
e 07u a Ou Mt 

1 » G0: ade: ead’ side waiet eoe (9) 


i,k=1 i=1 


c Kosppuunentamu 0; WC, WHHeHHO 3aBMCAULHMM OT Mapamerpa i, u Kakoe- ¥ 
M60 OfHOpOAHOe TpaHwMyHoe ycJOBHe, MPH KOTOpOM CyulecTByer (byHKLUS | 
[puna qua ypapuenua (9). Ja npocroTst 6yyqem cuuTaTb 


Ha rpanuue I’ o6nacru Q. Kosdpuunentst ypaBHenua (9) Oyyem cuNTaTE | 
HeEMPepbIBHbIMH HM HMeIOWMMH JOCTATOUHO OO/bUIOe YHCO YaCTHBIX mpous- | 


BOJHBIX TO X;, a TpaHuily oOO/lacTH UMelouleH HeIpepbIBHyIO KDPHBUSHY. | 
Ilycrp | 


n n i 
as. eu ’ Ou , 1 
A[uy]= 2 Ue agdae ) Dow rarer on (11) 3 
i,k=1 i=1 | 

NpHyem OlepaTop A TakOH, UTO sayjaua 
A [u] = 0, u Ir ==) 


He HMeeT HETPHBHaJIbHOrO pelleHua. 
Kak 4 Bt. 1, BelGOepem cucTemy JIMHelHO HesaBHCHMbIxX (yHkuutt 


D1, Parsee Ory ss ey (12) 


YAOBNETBOPAIOWMUX Tpanwunomy ycoBuio (10) m4 TaKux, uTo cucrema dyHK- 
Wal 


v4, Ue een Dsus. eis (13) 
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ye 
br = Alon], (14) 


ICTbh MOJIHaH OPTOHOpMaJbHaA cHucTema B L, (Q). 
IIpu6nuxKeHHOe pellienHe saqauH OyeM HCKaTb B Bue 


N 
uv = > 1 en, (15) 


k=] 


puyem Koaddunuente: 4%) onpeyenuM u3 cucTeMBI 
(L [unksafe hp) Or Gana)... NY (16) 


Torjja HMeeT MeCTO CJIeqylollad. Teopema. 

Teopema 38. Dyxkyuu uy u ux nepeoie npouseoduole cxodamca 6 cped- 
em K pelleHuio U coomeemcmeyroluUM NpOU3BOOHLIM pelleHUA paccmampu- 
aemoti sadauu, u CoOcmeeHHole sHaueHUA amoli sadauu noayuaromcsA npe- 
DeloHblm nepexodom us COoOcmeeHHox sHauenuti cucmmemo. (16). 

M3 9ToH TeopeMbl, B YaCTHOCTH, BbITeKaeT CXOJMMOCTb MeTOJa HaHMeHb- 
MX KBaj[paTOB, eCJIM 3afaua MMeeT e/MHCTBEHHOe pellenue. 
| 3. PaccMoTpyM, HakoHell, B YrHubOepToBom mpocrpanctse H ypapnennue 
wHa 
Lu= Au-+ B(a)u =f, (17) 


rye A u B (A) — anunelupie onepatopp! B H, npuyem Hopma onepatopa B (A) 
aHaJIMTHYeCKH 3aBHCHT OT A B HeKOTOpOH oO6macTH D KomnwieKCHOM m10- 
ae. 

| TIpeqnonoxum, uto onepatopp) A+? nu B(d) A? BnonHe HenpepHIBHE 
jo6acTb oONpeyeienua onepaTtopa A MpHHayexKHT oOOslacTH onpeyeleHua 
onepatopa B(A). Ilpu6nuxennble pewienua ypaBHeHua (17) uulem B Bue 


| N 
| uv = Si 1e,, (18) 


he] 


Tye o, UpHHayexaT oO6NacTH onpeyenenua onepatopa A, muoTHOH B H, 
WM cuctema {¥,}, rae Y, = Agr, nomHa BH. Koodunuents: 4) onpesenaem 
M3 CHCTeMBI 


(lay sepa) ON ae aN): (19) 


Torya WMeeT MeCTO cyleqylolulad Teopema. 

Teopema 4. JlocaedosamenbHocmbs npubAUseHHolx pewenutl Uy CXO- 
Oumca 6 H k pewernuio ypaeHenusn (17) u coOcmeeHHole 3na4eHUuA ypaeHe- 
wus (17) seasiomcA npedenamu «NpUBAUIICENHOLX» COOCMbEHHOLX BHALeHUL. 

U3 sro TeopeMbl HW B ee YCJIOBHAX BbITeKaeT CXOJMMOCTb MeTOJa Hal- 
MeHbIUMX KBapaTOB JIA ypaBHeHuH Bua (17), ecmH ypaBHeHHe HmeerT 
€MHCTBeHHOe pellenHe u cucTema {Lo} Nonna B HH. 


Tloctymuio 
13 XI 1956 


LMTHPOBAHHAS JINTEPATYPA 


1H. U.TMomapcKy it, YxKp. matem. *KypH., 7, Ne 1 (1955). 2 M. B. Kea germ, Has. 
AH CCCP, cep. matem., 6, Ne 6 (1942). 
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Jloxnagnss Akagemun nayk CCCP. 
1957. Tom 115, Ns 2 


MATEMATHKAh 


b. HW. KOPEHBJIFOM 


OB OJHOM HOPMHPOBAHHOM KOJIbBILE ®YHKUMU 
CO CBEPTbIBAHHEM 


(ITpedcmaezexo axademuxom H. H. Bozoawbosem 24 II 1957) 


B uHacTosleH 3aMeTKe MbI [pofOJuKaeM U3yyeHHe HeaJiOB KOJbUEE 
L(— oo, 00; «), HayaToe Hamu B (1). JJaeTca ToHOe onncaHHe HjeasOEh 
3TOFO KOJIbIla C KOHEYHbIM OCTOBOM (CM. olpejejieHHe 3), paciosox*KeHHbIMg 
BHYTpH Hosoch |Imz|<«. Iro NosBomAeT pelIMTb MpoOemy TapMoHu-f 
YyeCKOrO CHHTe3a IH HEKOTOPbIX OOUIMX KJIaCCOB ObICTpO pacTyHHX PyHK- 
un (1). [loswyuenuble pesyJIbTaTbl HaxXOAAT IPHMeHeHHe K OJHOPOAHbIM HHTEe-|F 
rpaJIbHbIM ypaBHeHHAM THMa CBepTKH. 

1°. B cooTBeTcTBHH c o6o03HayeHHAMH 3aMeTKH (1), L(—oo, wa 
€CTb KOMMYTaTHBHO€ HOPMMPOBaHHOe KOJIbUO H3MepHMbIX  (YyHKUHUI 

= 


f (x) (—00<#<oo) ¢ Hopmot [f= | [f(e)lerde<oo (@>0 duxcup 
poBaHo) HM onmepattHei cBepThipaHuA “B KauecTBe YMHOXKEHHA 3JIEMCHTOB;) 
M (— o, 00; «) — mpocTpaHcTBO H3MepuMBIX PyHKUHH g(x) (—~w < x¥< oo)h 
c Hopmoit | g|| = vrai max {e—4I*!| g(x) |}<C oo. OuesngHo, mpoctpaHcTBol 

—mO< x00 . 


= 


ic 


M (—o, &; &) sBAAeTCH COMNpsxKeHHbIM K L (—oo, 00; a), WH OOM BUTE 
JMHeHHOoro yHKWHOHaa B L(—oo, oo; a) sagaetca cbopmyson g(f) =) 
foe) 
= | g(x)f (ax. 
—co i 
IIpucoequHuM (opMaJIbHO K KOJbuUy L(—oOo, oc; a) eHHHIHbI 92e-| 
MeHT @. IlomyyenHoe Koubyo Le COcCTOHT, TaKHM OOpa30M, H3 2JIeMeHTOBS 
he +f (x), rye f(x)€L(— oo, 00;«%), a A—nponsBobHOe KOMMUeKCHOe 
YHCIO; OMepalHH CJIO%KCHUA, YMHOMRCHHA H HOPMA OMIpefessMIOTCA ecTecTBeH-f 
HbIM OOpasoM. BrepBble KOJIbIa TakOrO THNa paccmatpHBamu VM. M. Tenp-\ 
cana, WH. A. Patikop u [. E. IUnaop (7). Onn, B yvacrnocru, anu nomHOes 
ONHCaHHe MaKCHMaJIbHbIX HyeasoB Koubya Le. Ilpocrpancrso sTHx uyeanoB) 
TOMEOMOP(HO KOMIIIeKCHOH ogoce |Imz|<« c npHcoequHeHHO GecKoHe4uHO | 
yAaseHHOH TOUKOH, KOTOpOH cooTBeTcTByeT ufean I, = L (— oo, 00; a).¥ 
B KslaccuyeckKoM culyyae *«=0 nosoca BEIpOKaerca B Mpamyto Imz—=0.] 
Hispecruaa Teopema Buuepa (%) yTBepxxqaeT B 9STOM CJIyYae, YTO He cynle-) 
CTByeT HH OfHOrO MpHMapHoro Hyeana *, cofepxKaleroca B Hyeane Iy.4 
B jlaibHelitiem sta Teopema Obiia pacmpocrpanena T. E. Iunoppm (4) nas 
Oouee OOMLHe KOUbIa (PyHKUMH CO CBepTbIBAaHHeM. 
IIpHHuunnastbHO MHOe TMOJOXKeHHe BOSHHKaeT B paccCMaTpHBaeMOM Hamu | 
curyyae. M3 pesymbratoB samerTKn (1) ciefyeT, 4YTO MMeIOTCA MpuMapHble} 
Hfealbl, CoqepKauiveca B J..—=L (— oo, 00; a) (x >0). Huxe qaerca rlotHOe 
ommcaHve 9STHX MPHMapHbIxX uyeanos. J\na yyoOcTBa- BBefeM culeyroulHe; 
olpeyesenua. 


* Wnean (3aMKHyTbIit) Ha3biBaeTCd MPHMAPHBEIM, eCAH OH COfepKUTCA TOKO B 
OMHOM MAKCHMaJIbHOM Myeaue. 
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Onpegenenue 1. Iycrp f (x) EL (—ov, 00; «) u 


F(2)=F(x+iy)= \ fWe-#dt (\yi<a). (1) 
O6o3HauuM * 

aveyes Gaol AO! ayia) eeep uo IF Gil 

ee SOR ape Dee 


| Onpegenenue 2. If (—co <y<9) ecTb coBokymHocTb  Bcex 
if (x) € L (— oo, 00; a), Wut KoTOpEIX 7° (f) <7; Ty (—0o <1<0) ect co- 
BOKYIHOCTb BCex f (x) €L (— oo, 00; «), qua Koropplx 7 (f) <7. Ouesuguo, 
ee gt IE oczeo ss) IO, Cl, (2 Oy ee Ore 
I= 9 I =0, Mo=Nly=0. 

d Y<0 Y<0 

Teopema 1. J} u I; (— 00 << 7~<(0) senst0mca samKKymolmu Npumap- 
Helmu udeanamu KonoyaLle. I + cocmoum us mex u moabKo mex cynkyuu 
f(x) €L (— oo, 00; «), Komopeie yOosremeopsiom ypaeHenuto 


C eo Pak dy 
\ Fe—y) Sa = 0 (-w<y <0), (2) 
aie r ($+ T ) 

2 = 

ede ty = —= In|y|. Iy cocmoum uz mex u moaocko mex dyrkyuti f (x) € 


€L(— ov, 0} «), Komopele yooeremeopsiom ypaeHeHuto 


joi) pa rasan! (20 <y<~), (3) 
Meg Boum 


20€ Uy = = In|y|. Beakuti npumapnoiti udeaa, codepocautica @ L (—oo, 00; a) 


umeem eud I% 1 Ty, 20€ Y1, %2 He OOpawatomcA OOHOGPeMeHHO 6 HYADd. 

| SaMeTuM, YTO BIepBbIe NMOJOOHbIe KOHTHHYAJIbHbIe CHCTeMbI MpHMapHbIx 
“wyeasioB B KObUAX aHasMTMYeCKUX (yHKWAM OpliH ykKasanp T. E. Ulnno- 
BEIM (°). 

| Onpegesneuue 3. Ilycth 2t—nponssobHoe MHOXKECTBO (PyHKUHH U3 
L(—oo, 0; «). Byyem HagpiBaTb ocTOBOM(®) IM wu obosHayaTb ¢ (Nt) 
MHOxXKeCTBO TOYeK Hooch! |Imz|<a, B KOTOPbIX OOpallaloTcH B HYJIb Mpe- 
o6pasopanua Dyppe F(z) Bcex cdyHKunH f (x) € Ne. 

OuepygHo, Teopema 1 yaer omucaHHe Bcex ugeanon | C L (— ov, ow; «) 
€ NYCTbIM OCTOBOM. 

Teopema 2. IIycmo I CL(—oo, 00; «) —samKnymelti udeaa, ocmoe, 
KOMOpoz2O COCMOUM U3 KOHeLHOZO “CAG BHYMpeHHUX mo4ueK noaocel |IMz|< «: 
d(/) = {z,}, la |<a v=1, 2,..., k). Mycme n, (v=1, 2,..., R) —nauboao- 
wee HAMYPAALHOe 4UCAO Nl, OOAAOAIOLYeEe CeoticmMeoM 


F(a) =F’ (a) =... FY () = 0, 


20e F(z) —npeobpasosanue Pypve. awboi ynxyuu f(x) El. O6osHauum 
%1 = sup 7*(f), Y2=supy (f) (FEL). Toeda I cocmoum us mex u moaoKo 


* HerpymHo mokasaTb, YTO UHCa yt (f) w y~(f) Bcerda KOHeYHbI HM HeMOOKMTeADHbI 


(f= 0) 
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mex ynkyuli, Komopole npunadseocam Ii, QI uw npeo6pasoeanua Pypoe ws 

KOMOPoLX UMeIOM 6 Z, KYA’ Kpamuocmu, He menowel ny (v= 1, 2,..., Rk). 9 

Teopemp! | u 2 fatoT OTPHUAaTebHbIM OTBeT Ha PA BOMPOCOB, MOCTaB- # 

geuHHpix Maxxkeem ((7), crp. 105; (8), crp. 395). 

2°. Kaxypili samKuyTpli ugean J Konbua L (— oo, 0; «) onpefemner 9: 

HeKoTOpoe nogmpoctpauctso J C M(— oo, 00; %), cocrosmee 43 yHkuuM § 
oc 


& (x), WA KOTOPHIX \ g (x) f (x)dx =0 (f€/). Jlerko Bugetb, uro J — cabo 

—oo | 
3aMKHyTOe * HHBapHaHTHOe OTHOCHTeIbHO OnepallMv CBHra NOAMpOCTpaHcTBo | 
M (— 00, 00; «). Bygem Ha3biBaTb Takve NOMpocTpaHcTBa UeadaMu Npo- | 
cTpaHcTBa M (— oo, co; «). U3 o6meh Teopuu GaHaxoBbIx MpocTpaHcTB culeqyer, 4 
uTo cooTBetcTBHe | —> J ABJIAeTCA B8AMMHO-OJHOSHAYHbIM OTOOParKeHHeM MHOKE- | 
cTBa Bcex Hyeanon L(—oo, co; a) (BKm0¥ad QO HM BCe MpocTDaHCTBO) Ha 4 


MHOKecTBO BCex Heaton M(—oo, oo; a). Byyem o603Ha4aTb yepes Jamal 
JT (—0o <<) uyeanbt mpocrpauctsa M (— oo, co; «), COOTBeETCTBYIOMINe a 
vgeanam I}, [7 Kombua L (—oo, oo; «). Ouepuguo, Jt,= Jo =M(—od, co; aya 
Jf = Jy =0. y 

Teopema 3. Hdean Jy (-~-w<y<(0) cocmoum us qyxkyut euda | 


: 4 2axi 2s 
evtesny* (x) (P(E +22) (4 =— 4 In|x/), 
20e y* (x) —npederbtoe sHauenue dynkyuu y* (z), eoromop@noti u oepanu- } 
ueHHol 6 noaynaockocmu Imz<.0. Hdean Jy (—co<(~<(0) cocmoum us 


dyxkyut euda 
manor bale yes G a =") (us Th = es ) 


20e yx (x) — npedenonoe sHauenue ynKkyuu yx (2), eonomopqnoti u oepanu- | 
weHHoll @ noaynaockocmu Imz>0. Jiw6an napa wudeance Jt, Jy, | 


(— © lI pYeK0) umeem auto odun cOuWUli anemeHM — NYA’ Npocmpancmea 
M (— oo, 00; @). 


B  uacTHocTH, Jt pHHaqiexaT Bee dyHKWHH e—'*/T - + x) 
(41 <p <oo), a upeany J7 — Bee pyHkKuMH a 1( 5 — 8 )\(—00<p-<ity). | 


MoxHo moKkasaTb, uto J} u Jy ABMAIOTCA cula60 3aMKHYTBIMH JIHHeHHbIMU 
O6OOUKAMH COOTBETCTBYIOWIMX MHOXKECTB STHX (YHKIMH. 

C TOUKH 3peHHA CMeKTpaJIbHOH TeOpHH ObicTpo pacTyuHx dyHKuHe (+) 
Teopema 3 pellaeT OJHY M3 MpocTelwiMxX 3afay TapMOHHYeCKOrO CHHTesa. 
Bomnee oOulHH pesysbTaT JlaeT Teopema 4. 

Teopema 4. O6wuti eud dynkyuli g(x)EM(—oo, &w; «), eapmonuue- 
cKUU CheKmp KOMOpPoLX CoCMoumM U3 KOHe4HO2O MHODCeCMeaA fake 6HYMPCHHUX 
mouek nonocoh |Imz|<a, a NeeapmoHUuuecKUe CnheKmpol KOomopelx cymb 
[v, 0) U (—od, Ue], 3adaemca gopmyaoti 


h 
g(x) = SP, (x) e* + F(x), (4) 
vel 
20e P, (x) — mnozownenor; g (x) CSF, 4 Jy, 8 (a = — ee, yg = — ey, 


* B cmbicue TONOJOrHH, onpezenmemoM CmaOol CXOAMMOCTEIO cbyHKuMOHaoB g (f). 
** Tak Mbl OOO3Ha4¥aeM JIMHEMHYIO Ca6O 3aMKHYTYO COOMOUKY MHOKECTBA Jt. ee. 
2 


Yao 
Pr. €, MUHWMaJIbHOe Ca6o 3aMKHyTOCe nognpoctpanctBo M(—oo, co; a), copepxamee 


fy 
Yi U Jo 
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HEcau o0un uau 06a HeeapmonuuecKkux cnekmpa g(x) nycmel, caedyem noao- 
yum, CoOOMBeMCMBEHHO, 4 = + CO, UAU Uy = —oo, UAU U mo uU Opyeoe. 
IT pedcmaezenue (4) edurncmeenno. 

SaMeTHM, YTO 5Ta TeOPeMa SABIAeTCA «BOHCTBeEHHOM» K Teopeme 2 u 
JeTKO H3 Hee Novlyyuaerca. 

Viz reopempl 4 HenlocpescTBeHHO culefyer: 

Teopema 5. I]ycmb Oaxo uHmeepanoHoe YypasHeHue 


| Fey) g(ydy =0, (5) 


ede 20po f (x) EL (—~o,-co; «), Heussecmuan pynkyun g (x) € M (— 00, 00; «). 


| Ecau npeobpasoeanue Pypvce F (z) = \ [(x)e-#* dx (|Imz|<a) umeem 
| num Koneunoe «cro nyneti {z,\", npuwem [Zol<— only 1D. ce ke), Ony 
|| KpamHocmu amux HyAet, mo obwjee pewenue ypaenenusn (5) 3adaemca dop- 
|| my aot 

R . ~~ 
g(x) = >) Py(xe* + E(x), 


v=1 


20e P,(x)—mnoeounen cmenenu <n,—1, g(x) CIE 4LIG (a =71 (), 
+ 
f2=— 7 (f)). 
ABTOp BbIpaxkaeT OnarogapHoctb T. E. IWunosy 3a pay WeHHbIx 3aMme- 
| "anu. 
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Jloxnagn Akagemun nayr CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


7. 1. KOCTOMAPOB 


O KPAEBbIX 3AJAUAX HA COBCTBEHHbBIE 3HAYUEHHA 

WM COBCTBEHHbIE ®YHKUMUN JIS OBbIKHOBEHHbIX 

JIM®EPEHUMAJIbHbIX YPABHEHHH, CO/EP)KAUIMX 
MAJIbIM TAPAMETP MIPH CTAPLUIEM NMPOKM3BOAHOM 


(ITpedcmaeaeno axademuxom H. I. Tempoecxum 1 II 1957) 


Ilyctb Ha HeKOTOpoM oTpesKe [a, 5] 3afaHbI Ba JIMHeHHDIX Uudppepex- 
UMaJIbHbIX ONepaTopa YeTHbIX MOPAAKOB 


an 2m 
Llu) i Dare: Ne 
=0 = 
(m>0, n—m=k>0). 
' PaccmMoTpuHM kKpaeBble 3ajauH 
el [wu] + l[u] = Ap (x) u; 
us{aj)=ue(bd)=0 (Oss; (1) 
I ee = ho (x) 0; 
v) (a) = 0 (b)=0 (0<s<m—}), (2) 


COOCTBEHHbI€ 3HAYCHHA H HOPMHPOBaHHble COOCTBeHHbIe (PYHKUMH KOTOPbIX 
O603HAYHM COOTBETCTBEHHO Yyepes Aj (tp), Wj (X, w) HW A;, V(x). Bygem cuntaTb 
apaMetp p M@JIbIM H MOJIOKHTEbHBIM; TOra, KaK NOKa3aHO B_ paoote (?), 
IPH HEKOTOPbIX OPPpaHHYeHHAX HMeIOT Me€CTO COOTHOLIeCHHA 


hj (p) = Ay + O (pte), wz (x, 2) = 0; (x) + O (pt?*). 


(SameTuM, 4TO B paOoTe (') paccMaTpHBaJIHCb 3ajauH C Oowee OOLIMMH, 4eM 
y Hac, KpaeBbIMH yculoBuaAmH.) Llembio HacTOSleH 3aMeTKH ABJIACTCA BBIMHC- 
JieHHve COOCTBEHHBIX 3HaYeHHH WH COOCTBeHHBIX (yYHKUHH 3agauH I c ToUHO- 
CTbIO JO WieHOB nopsyKa pll2 BK mHOUNTeIbHO. 

1. Mb OyfeM cuuTaTb B JauibHeHIeM, ¥TO (PyYHKUHH p; (x), Gg; (x) H p(x) 
YAOBJeETBOpAIOT Ha oTpesKe [a, 6] cneqyIOWLMM YyCNOBHAM: (PyHKWHH p; (x) 
(0 <i<2n—2) HenpeppBHE; dyHKunH e(x) Hu gi(x) (OKMi<2m—2) 
HelpepbIBHO Auddpepenuupyembl 2k pas, (PYHKOUHH = Pon (X) 
Joam—1{x) —(2n— 1) pa3, yHKUHH Pon (xX) H dam(x) —2n pa3, mpuuem 
Pon(x) > 0, gam(x)>0. IIpu cyenanupix mpeqnonoxeHuax cnpaBequBa 
cleyioulan JIeMMa: 

Jlemma 1. Jlva ecakoti 3amknymoti cOaacmu g naockocmu KOMNAeKCHOZO 
nepemenHoeo kK npu Oocmamo4uHO MANX NOANODCUMEALHOIX BHAYEHUAX p 
(O<p <}o(g)) ypasnenue (1) umeem 2n auHelino HesaeucuMblx pewenut 
{ui (x, 4, p)} (L<i<2n), Komopole emecme co céeoumuU NpOUseCOHbIMU NO XxX 
do (2n—1)-20 nopsd0Ka ekarouumenoHo moeym Oolmb npedcmasenenot 6 Bude 


u's) (x, h, {) cs vis) (x, h) + pilk Pis (x, h, ) 


(1 <4 32m 0S Se, (3) 
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OME AY Ceri ys proms | (ep Fam =e A(x) + 


PaO x) 


= Jom (t) 
+ pho; (x, 2, | exp ; i v3 a | (4) 
on ( 
(Qnm+1<i< 2n, ee en 


(l<i < 2m) — aunetino nasagucumple pewenua eo1pooKdeHKozo 
2), AeAROWUeCA aHanumuUYecKumuU GyHKyuamu h npu h€g; 
| Pee Whee Si 

iE..} — KOpHu ne eek 1 (—1)k 0, npuuem eg=e * ‘ ce Gites 
2k); x1 =) (2M+1<i<2m- k); xj=a(Qm+k+l< < 2n); 


2n+2m—1 
Pon(x)\ Ce OO) 
h = m—1 2n—1 dt; 
9) = a) =D) G O Pan 
pis (X, A, p) (L<ic<2n, OSs < 2n — 1) —Gynxyuu, (2n—s) pas nenpe- 


NbLGHO BiibBepchiirelpne mee no x Ha ompesKe [a, b] u aHanumuueckue no h u 


LAG g, 0 p<po(g)), npuyem 6 YKAsAaHHOLX ObnACMAX UsMeHeHUA Nnepe- 
MeHHoLX XxX, h Up 


De {0; (x, 2 


lpis(X, A, HIS S Po» 


t 

bo = Oo (Z) —— HeKOMopaA nocmosHHaaA. 

| . COOcTBeHHbIe 3HaYeHHA BbIPORJeHHoH sagqauu II ompepemsiorca kak 
kopan ypaBHeHHA 


o{s) (a, d) 


F (h) = det 
v'5) (b, A) 


MY eo ORG Si IY (9) 


oye {v;(x, 4)} — byHyamentasbHan cucTeMa pelleHHii ypaBHeHua (2). Mobi 
YACM CUHTATb 9TH pellleHHA WevbIMH (byHKUMAMH A. 

IIpeqno0x%xHM, YTO B HeEKOTOPOH 3aMKHYTOH OOslacTH g OMH U3 MMHHO- 
pop (2n —1)-ro nopsyka onpegenutena (5), HanpumMep MuHop A(A), KkoTO- 
bId MOyUaeTCA BbIVepKUBaHHeM TepBoro cTOONa H CTPOKH C BeJMYMHaMH 
(a, 2) 0<s <m— 1), He wMeeT HysleH; Tora KpaeBaa 3aqaua 


| 

| 
WMeeT B aHHOM OO1aCTH eEAHHCTBeHHOe C TOUHOCTbIO JO MHOKUTEIA + 1 pe- 
INeHHe Uy (xX, A). STO pellieHve ABAeTCA aHawMTHYeECKON (pyHkuveHh A nIpH 
}€g u, B cuny ycnosun A(A)=+0, JHHeHHO HesaBucHMO C_ pelleHHAMH 


ypaBHeHua (2) U2(X, A),-. +, Yam (x, 4). O6patumMca Tenepb K aHaJOrMyHon 
gajjaue Jit ypaBHeHHa (1): 
d 


pL [uj + 2 [a] = 


[v] =o (x 
(S)'(a@, ) i erwean se jn pshes Sh ten eee 


l 
v 
b 
\e (x) 07(x, XK) dx 1 


cae) 
— 
3 

Se 
~ 
S 


ul) (a, k, ») = 0 (0 

ie HE h, Renee eb. 
b 

| Jee) arte h, p) dx = 1. 


a 
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JlemMa 2. IIpu Oocmamouno manolx sHauenuax » (O<e<po(g)) 3a! 
Oaua la umeem 6 oOnacmu g eOunCMbeHHOe C mouHOCMeIO OO mHooKUumMeA:) 
+1 pewenue up(x, A, p). Imo pewenue ananumuyvecku saeucum om kh u 
(AG g, O0<lp<po(g)) u moocem beim’ npedcmaereHo @ Bude 


to (X, dy B) =e, BY fox, 2) +E BP Vo (x, 2) + BUA V (Ay 2) + 
+ ume (Wa (x, 2, w) + Wax A, ))}. (6, 


30ecb Vy (x, ’) — pemenue sadauu II a; 


Rk 
Vo (%, ) = Ar BE ot”) (a, 2) ( Pan ab As (x, 2) 


Jam 0) AGimeas 


Pon (0) \ 12k 
(m) (ae Ag (x, A) 
+ of (6, Mer, xen | 


2de A, (x, d) u Ay (x, 4) — onpedenaumeau, Komopele noayuatomca us onpe 
denaumean A(h): nepéoili — 3amenoti cmpoku c eeauuuHamu vim) (a, A); emo 


pou — cmpoku c eeauwunamu v'™—) (b, h) dynKkyuamu v0; (x, d) (2<i<2m)} 
6 cayuae Ss =m—1 A,(x, +)=0, f 


A, = cos = (a— 25"); 


V(x, 4, ) — @ynxyua, 2n pas nenpepoicHo Ouddbepenyupyeman no x nc| 
ompesKe [a, b] u axanumuueckan no hu p (KE g, O<p< pr (g)), npuuwem & 
YKASQHHOLX OONACMAX UZMEHEHUA NepeMeHHoIX X, h, p 


IV Ge pice Osea a 


C = C(g) —Hxekomopas nocmoannaa; 


Usm44(%, A, BU)... Usmth (ASE) 


Roni (O) \ aru ek We ne 8 mt 
W, (ms h, 1) —— is aby, —____. 5 
Jam (2) Jr i eer 
et Spa Ca 
Yomt ht (x, a, u) re Uon (Gen A, w) 
a Pan (@)\ mI2k of (q, >) ot ee emt | 
a (X, h, my) =oe (a) —S wey 
4am (Gyo, "| GUY Peery, ee : 
hat sprain Phas tees ein 


Hie eh: H)} (2m+1<i<2n) pewenun ypasnenua (1), npedcmaeumvie 6 
eude (A), 


€. & y 
‘ 1 k i Cnty Sor 
LES ay Sto oe ees ? Oo edie er Rr Sel S25 0 ? 
n—1 1 n—1 n—1 
€ € 
oo a Sor 


c(h, p) = 1— ptr Vp (x) 09 (x, 2) Vo (x, 2) de. 
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3. C MOMOMbIO JemMMbI 2 MOXKHO JOKa3aTb CJIeyIOULWe TeOpeMbI. 
Teopema 1. Ilycmo @ xHexomopoti om«poimoti OepanuueHnou oOnacmu 
|| ypasnenue (5) umeem moaoko npocmwe Kopxu. Tozda npu Oocmamouno 
(ABIX SHAHCHUAX ps (O< p< 9 (G)) sadawu I u Il umewom @ amoti o6nacmu 
WHO U mo oe 4UCAO COOCMBeHHOIX BHaYeHUt, NpUYeM 


Aj (1) = Ay + pth ha (p), (7) 


He hj (v) — PyrKyuu, anaaumuyeckue u oeparnuuennole npu Oocmamouno 
WAIX BHALEHUAX  (O<CU< py). 

|| 3ameuanne. Teopema | ycranaBnupaer B3aHMHO-ofHO3HaUHOe CoOT- 
HTCTBHe MexKJly COOCTBeHHBIMM 3HayeHHaAMH ajay I uv II. B paGote (1) ta- 
ibe COOTBETCTBHE ObIIO YCTAHOBJICHO JIMIb B O§Hy CTOpony — oT coocrBeH- 
ibIX S3HaYeHHH sagaun I] K cO6cCTBeHHBIM 3HayeHHAM 3anaun I, 
Teopema 2. Ecau onepamop I[u] camoconpsocennoul, mo @ npedno- 
POCeHUAX meopemol 1 coomnowenua (7) npuKUMatoMm Bud 


2k 
Aj(p) = Aj + piPF er lie (2) Gon * (a) (of (a)? 


2k ‘ 
+ V Pan (6) Gk (6) (0 (6))?| + pl hin (1), (8) 


He U; (X) — HOpMupoeanHele cobcmeennole dbynkyuu sadau II; dj (py) — 
WHKYUU, ANAAUMUYeCKUe U OepaHuueHHole Npu OocmamouHoO maAvIx 


(0 << pjo); 


| Oy he on 
Ch = > Sy og Beet 
| 


O4,++-%p 


B cayyae n=2, m=1 9Ta tbopmysa NepexoquT B dopMysly, Nowyuen- 
10 B paooTe (?). 

Sameuauue. B Kaxyow TouKe A;, SABJIAIOWeHCA MpOCTbIM KOpHeM 
aBHeHua (5), XOTA Obl OHH MHHOp (22 — 1)-ro nopsyKa ompefenutensa (5), 
InpuMep muHop A(A), oTMueH OT HyA. TakuM oOpa3omM, Jax HOpMUpo- 
HHOH co6cTBeHHOKM (byHKuuM 3ayaun 1 uj;(x, »), MpHHagqmexaeH co6ct- 
HHOMYy 3HayeHuto A; (p), TOmyyaem 


Uj (xX, +) = U(X, Aj (¥), B)> (9) 
@ U(x, A, p) —pelleHve 3agauu Ia B oKpecrHocTH TouKH };. B cuuay 
pMysb (6) quia dyHKUMH Uy (x, A, ») OyeM UMeTb 


P(X) Uo (Xs Aj) Vo (%, Aj) Ax) [Og Ge, Aj (4) +E 


Rea 


HO (x, a) = (ate 


mek V(x, dj) -O(wle)], (OS sg2n—1, a+s<x<qb—s, 8>0), 
(10) 
cKObKy dynKkunn W,(x, 4, p), We(x, A, w) Ho UX MPOWSBOAHBIe 10 x 
CNOHEHIMaJIbHO yObIBaloT pH »—O B m0O0H BHYTpeHHeH TOUKE OTpesKa 
, 0]. Jina camo co6cTBeHHol (pyHkUMM M ee (m— 2)-x TepBbIxX MpoHMsBo]- 
1X (bopmysia (10) ocraercx cupapejHuBoH Ha BCeM oOTpe3Ke [Q, 6]. Uneusi 
1(%, 4, ») w W(x, A, p) OKasbIBalOTCA CYIeCTBEHHbIMH TOJIbKO TPH Bbl- 
(CeCHHH CTapwIMX MpOH3BOAHbIX OT COOcTBeHHOH (pyHKWHH, TepBbii — 
OKpecTHOCTH TOUKH x =, BTOpOli — B OKPeCTHOCTH TOUKH xX = a, 
MockosckHit rocyAapcTBeHHbIM YHHBepCHTeT Iocrynuno 
um. M. B. JlomonocoBa sy 1 IG syr 
IJM4THPOBAHHAA JIATEPATYPA 


1 J. Moser, Comm. Pure and Appl. Math., 8, 251 (1955)5 278 be ieace kro; AH 
3, Ne 5, 767 (1956). 
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Jloxnagnn AkaweMun Hayk GCcPs 
1957. Tom 115, Ne 2 


MATEMATHKA| 


B. B. JIMACKHU 


O NOJIHOTE CHCTEMbI COBCTBEHHbIX HW MPHCOEXMHEHHBIX 
3JIEMEHTOB BIOJIHE HEMPEPbIBHOFO OMEPATOPA 


(/1pedcmaeneno axademuxom M. B. Keadouuem 3 II 1957) 


PaccmaTpuBaeTcsA BMOuHe HeMpepbiIBHEIM OnepaTop 7’, JeHcTBYIOWIMH B THJIb: 
6epTOBOM mpocTpaHcTBe %. Onepatop 3anucbiBaeTca B Bue 


T =A+iB, (1) 


rae A uv B—camoconpsxKeHHbIe OnepaTopbl: A= = (T+), B= = (T — Tm 


Hyoke 20Ka3biBaeTca TeopeMa, CosepxKalllad YCIOBHA, IPH KOTOPbIX cucTeMa CcO6# 
CTBCHHbIX HM MPHCOCAMHEHHbIX 9JIeMeHTOB OMepaTopa T aBsaeTca nonHoH. IIpy 
qoKasarTeyipcrBe Mb, culenya M. B. Kengpiuy (1), tpHMeHaem Teopemy PparmMeHa — 
JluHZenécta Wid OWeHKH LesOH PyYHKWHH, BOSH KAalolleH B MpeANOJIO*KeHHH, YTO CH: 
cTeMa He nowHa (cM. Take (°)). [IpH 9TOM BecbMa CYLECTBEHHOH OKa3bIBaeTCs| 
olleHKa pocta Weslo PyHKUHH, KOTOpaA BbITeKaeT M3 pesyibTaToB M. C. JInBy 
muna (*). 

Teopema. /[Tycmbo camoconpascenHole onepamopet A u B seasniomes) 
Ha KoonpedenenHoimu* u nycmb onepamop B umeem Kone4dHolli cred : 


co i 
SpB= >) | ts | <co (2| 
s=1 H 
(ts — coOcmeennole 3Hauenusn B). 
Tozda cucmema coOcméeHHelx U NPUCOeOUHEHNDIX aNeEMeHMOB ONEpamopa T =| 
= A + iB, omnocawuxca K HeNYAeeolM MOUKaM CneKmpa, NOAHA 6 OOnACMU 3HaQ\ 
4eHUutl Onepamopa T. 
Sameuaunue. Ecum K yKa3aHHOH CucTeMe JOOaBHTb CHcTemMy CO6cTBeH} 
HbIX 3JICEMCHTOB, COOTBETCTBYIOLWMX HYJIEBOMY COOCTBEHHOMY 3Ha¥eHHWO, Tél 
NOJIYYHTCA CHCTeMa, TOJIHaA BO BCeM TusIbGepTOBOM mpocTpaHcTBe J. } 
JlokazsaTeabecTBO. OOosHaunm yepes Qi 3aMKHyTOe MOosNpocTpaH} 
CTBO, HaTAHyTOe Ha COOCTBeHHbIe H MpHCoeMHeHHbIe SeMeHTHI { fs} ONepaTopi) 
I, KOTOPble COOTBETCTBYIOT OTJIMUHbIM OT HYJIA TOUKAaM CneKTpa. IlycTh Q2 —| 
OpTOroHaJIbHoe NonomHeHHe K Qi. Jlerko WoKasaTb, YTO COMPAXKeHHHI K T one| 
patop 7" HHBapHaHTeH Ha MosupocrpauctTBe Q, u, OyAy4yH paccMoTpeH Ha 3TOM 
MOAMpocTpanctBe, OOwlakaeT JIMUIb CAHHCTBEHHOH TOUKO crekTpa — Hye 
B cusgy sToro nocwieyqHuero 3aMeuaHua :byHKUMA 


9 (0) =6((T* —CE)"h, g), (3. 


re hu g — [Ba oka UKCHPOBaHHbIX 9eMeHTa H3 Qs, perysApHa Bi) 
Bceli mockocTuH © 3a UcKJOYeHHeM TouKH €=0. B Tom, urTo o (C) perynapnil 
mpH €== oo, merko yOeQUTbCH, pasOxKUB pesombBenty (T* —CE)? B pay md 
cTeneHsam ¢7?: 


eQ=—(hy g)—(T'h, gO —(T", gr... G 


* JipyramMu coBamu, kBapaTHunbie (opp (Af, f) u (Bf, f) He Menaior 3naka. 
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Mbr JOKaxKeM, uTO ; 
¢ (C) = const. (5) 


Jina 9TOro saMeTHM CMepBa, 4TO, B CHJy ycnOBUA (2) oka3bIBaemoii 
COPeMbI, PaCCMaTPHBaeMbI Ha QQ, onepatop T° saBisetcs onepaTopom 
fkacca iQ ((?), crp. 145), u, Kak caleqyer u3 pa6orst (2) (crp. I61, 186); 
jaa ero pesoubBeHTst (T° —CE)+ B oKpecrHocra u30mMposBanHol TouKn 
icnextpa ©=0, a cuefoBaTenbHO, HM AIA BBeeHHOH Hamu cbyHKuHH (6) 
CipaBeJIMBO HepaBeHCTBO 


le |<erll. & (6) 


Alonycrum, janee; Aa onmpefeneHHocTu, uro onepatopp! A u B B (pop- 
Myste (1) Heorpuuatenbubl. Jlokaxxem, uTo mp atom tbyHKnua o (2) ocraerca 
orpaHwueHHoH, ecam €>0 no smOomy syuy, He sexKaulemy B YeTBepToM 
‘kKBagpante. [lonoxumM Ja 9Toro 


(T’ =CE)*h =e. (7) 


IIpumenus kK OOeHM yacTaM 93TOrO COOTHOIWeHHA Oneparop T*—CE, no- 
ayuum (T° —CE)e=A, uau, 6onee nogpo6uo: Ae —iBe—le =h. Ymuo- 
%KHB 9TO paBCHCTBO CKaJIApHO Ha €, OTeJIMM BeleCTBeHHy!IO HW MHHMYIO: 
YacTH; B pe3yJibTaTe GyjjemM uMerTb: 


} (Ae, e)—(e, e)Ret = Re(A, e); (8) 
(Be, e) +(e, e) Im€=—Im(A, e). (9) 


Ecam Tenepp €>0 no syuy, wexKailemy B BepxHel MomynsocKocTH, TO 
8 copmysie (9) Im€>0, (Be, e) >0, uc nomomb1o HepaBencrBa Kowa — 
ByuaKosckoro slerko nosyuun: 


| lel<uAy dmg, (10) 
B CHJyY 4ero Aa dyHkuHH o (©) Oyqem uMeTb: 
leOl<[Citet tei <it\dmO7NANtgr=C. (11) 


Ecau xe €>0 no syuy 43 mMeBOH NOMyNMOCKOCTH, TO, HCHONb3syA dop- 
mMyay (8), aHamOrH4uHbim oO6pa3som Mouyyaem 


lepO|<[ol {RelA eAl tgl=c. (12) 


Hepasenctsa (6), (11) u (12) ator Bo3MOxHOCTh MpHMeHUTb K (PYHKINMH 
o(¢) npu $0 Teopemy @parmena — JIungenépa Hu CylenaTb 3aKmOUeHHe, 
uro 9(6) orpaHwueHa B OKPeCTHOCTH HyJA, OTKyfa CeAyeT, UTO ¢ (0) Tox- 
JI@CTBeEHHO paBHa IOCTOAHHOM. | : 

V3 pasnomenua (4) Torga cileqyeT, uTO 


(T*h, g) =0, (13) 
oTky fa 
(A, Tg) =0. (14) 


Ho A uw g — MpousBOJbHble 9JIeEMCHTHI Q,. Ilostomy u3 cbopmyupt (14) merKko 
3aKkmouaeM, UTO 7Q, C Q,. Tak kak, Kpome Toro, TQ; CQ; 4 9 = Qi@Qs, 

to Tf€Q, qua modoro f EN. Teopema AoKasana. 
B sakmloveHHe yCTaHOBMM CIIpaBeVJIMBOCTh 3aMeyaHHA K Teopeme. Ilycrp 
JWI HeKOTOpOrO gvIeMeHTa h T*h=0; torga AEQ.. Helticrsurenbuo, A.B 
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9TOM CyIyuae OpTroroHasieH K JIOOOMy COOCTBeEHHOMYy HM MpHcoeq{HHeHHOMY 3VJIe- 
MeHTy cHcTemb! {fs} OMepaTopa 7, a CJleOBaTeJIbHO, H KO BCHKOMY SJIEMeHTY 
us Q,. C Apyro cropoubl, v3 opMyvibt (13) cuexyeT, BBHAY NPOH3BOJIbHOCTU 
hu g uw uuBapnantuoctu T* Ha Qs, 4¥To Ama MoOoro hEQ, T*h=0. Ta- 
KHM OOpa3s0M, Q, COCTOHT H3 TeX H TOJIbKO TeX 93JIEMCHTOB, JIA KOTO- 
pbIxX 


T*h=0. (15) 


Ho us cbopmywpr (15) caenyet, uro (AA, h) —i(BA, h) =O uw, 3HauuT, 
BBHJy 3HakoonpeyemenHoctH onepatropop A u B, ogHoppeMeHHo AR=O 4 
Bh=0, oTkyja 3aKJN0"aeM, 4TO paBeHcTBO (15) BuleyeT 3a COOOK 


Th 0: (16) 


PapenctBa (15) u (16), ovepHqHO, 9KBUBAaJICEHTHbI. OTHM 3aBepllaeTcA JO- 
Ka3aTeJIbCTBO. 


MockoseKuit Iloctynusio 
(U3HKO-TEXHMYECKHH MHCTHTYT 29 11957 


UMTHMPOBAHHAA JIMNTEPATYPA 


1M. B. Kea yutm, JAH, 77, Ne 1 (1951). 2? M. C. Jiusmuu, Matem. c6ops., 34 
(76), 1 (1954). * F. Browder, Proc. Nat. Acad. Sci., 39, Ne 5 (1953). 
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Jloknagn Arkanemuu Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


C. B. HAPAEB 


O HEKOTOPDIX MPEJ{EJIbBHbIX TEOPEMAX JIS OJHOPOJHDIX 
I[ENEH MAPKOBA 


(Tpedcmasaeno axademuxom A. H. Koamozoposeim 13 II 1957) 


Ilyctb aHo aOcrpakTHoe mpoctpauctBso X u s-asre6pa 7, ero NO{MHO- 
ects. Ilyctb p(y, A), yEX, Ar, —HyHkuMA BeposTHOCTeH mMepexoya 


IB qambHetimem Mbl OyyeM mpeqmonaraTb, uTO cymec1Byer CTalWMOHapHoe pac- 
hipeyeseHue BeposTHocteH p(A) Takoe, YTO MpH HeKOTOpHIX p<c1 uC 


|p (4, A) — p(A)| <ep" (1) 


PABHOMepHO OTHOCHTembHO yYEX Hu AE y, rye p(n, A) — BeposTHOCTb 
epexofia W3 COCTOAHHA % B COCTOAHHe, IIpHHayviexailee MHOKecTBy A, 
Ba n wmarosp. PyHKunA p(y, A) BMecTe C HauaJIbHbIM pacmpefeseHHeM Be- 
poaTHoctelt R(A) oOMnpejemHer MOCNeEROBATENBHOCTH® %4,,%, 4. -, Xn s+. CAY- 
HaUHbIX BeJIMYMH, CBA3SAHHbIX B OAHOPOHy!Io Web Mapxkogpa, mpHuem 


P(x €A)= (A), P(%n€A)=\ p(y, A) (An). (2) 


Xx 


Ilyctb f (yj) —elicTBuTebHad yHKUMA, 3aqaHHad Ha X UM U3sMepHMaa 


VIF (Pp Wn) <00, 
3? = fim is >) (fm) — MI (n)) |>0 


KMamMemaMUU4eCKOe OOCUOAHUE BbLULLCAHEMCA 6 NPEONOAOICEHUL, UMO HALANHOLM 
lpacnpedeneHuem sAeAKeEMCA CMaYUOoHApHoe), mo Np AKOOOM HALAAoHOM pac- 
pedenenuu (A) 


ie 


lim P {7 (i (Xm) —\ FD p (dx)) <a} = Sy eRe dy. (3) 
m=1 x = 60 


T> OD 


Sra TeopeMa ABJIAeTCA aHaJioroM H3BecTHOH Teopembr II. JleBu, Koropaa 
lyTBep2KlaeT, UTO CCIM X14, Xo, .. +» Xn, -- -— MOCMEQOBATEJIbHOCTh He3aBHCH- 
IMbIX OJ/MHAKOBO pacnpefevIeHHbIX C/YYaHHbIX BeMYHH Ho? = Dx; < oo, TO 


>) x; —7a ps 
lim P\ ——_—— <x =TE \ edu, 
oO 


—o 
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rye @— MaTeMaTHYECKOE OXKH]aHHe Xj. Jo HaCTOALLeErO BPeMeHH IWeHTPaJIb- 
Hav TpeyedbHawA TeopeMa JA OWHOPOJAHOW Wenu Mapkosa C IIPOH3BOJIbHbIM 
MHOXKECTBOM COCTOAHHH WOKasbiBaJiach B MIpeMOJIO*KeHHH, 4TO IIPH He€KOTO- 
pom 8>0 (1,2, §) 

\ IF (a) B+ p (dn) <0o. 


x 


' Teopema 2. JTycmb uy, Us,..., Un, «..—nocaedosamenonocmbs He3sa- 
BUCUMBIX CayYalinblx eenuuuH Cc ob=wel ynKyuel pacnpedenenusn F (x) ma- | 
Koll, “mo 


F (x) = p(f (1) <%) 


(deco p(A) —cmayuonapHoe pacnpedenenue), Ecau Oana nekomopou nocaze- 
OogameAbHocmu nocmosHHolx An u By, >O 


n 
, 1 

lim P ES ( >) Ut —A,) <*] saV atx): 

n> co nN \m=1 

ede V.(x) — yomctiuueoiti cakCH C xapakmefucmuKxeckum noKkasamelem % < 
u OAA NeKOMOpoeo D<v<l 


ig 


lima’ Ba” sup\|F (n)P a, dx) =O, |F(1)|< Bae (4) 


n> Cc ‘ 


KaKO60 Obl HU Ool20 tT >0, MO Npu NpoUuseoOALHOM HAaYAACHOM pacnpedese- | 
auu (A) 


rnelir(Stea—a)<e) vin 


YcaoBve (4) BbINOJHAeTCA, HAalIpHMep, KOra IPH HEKOTOPOM ¢ < «/2 MOMEHTBI 
( | f (a) * p(&, dq) papHomepHo orpaHuyenni mo &. 
xX 


Teopema 3. Ecau npu nexomopom 0<a<2 VIF (Pp (dn) <>, 
} | 

mo npu neKomopom éBbl6ope nocmosHHelx An U NPOUSBOADHOM HAYAALHOM pac: 
npedenenuu 


n ! 
; 4 
lim P ( Ta Os f (%m) — An} <x} = E (x), (5). 
Mes eS) Mt m=1 1 
ede E (x) — necoOcmeéexdolli 3aKoH. | 
Caeactsue. Ecau \ | f (4)! p (dn) < 0, TO MOCJIEOBATEIbHOCTE | 
x yy 
F(a), F(%2),..., P(%n),... MoqaMHAeTcH saKony OombUINXx UNCen. 
IlycTb Tenepb X —cueTHoe MHOxecTBO {o,} (i= 1,2,.. ee 
B = inf > min (DP j_5 Djp)> (6) 
(i, fj) k=l , if 


THE Pj, — BEPOATHOCTL Nepexofa H3 @; B Mp 3a OME Mar (cMbIC ycnoBna (6)) 
pasbacHseTcH B (°)), 

[IpeqnooxKuM javiee, YTO BCE COCTOAHMA ©; SABMAIOTCA CyMeCTBeHHEIMA/) 
H OOpa3syIoT NOMO*KUTEbHbIA Kaace (4). B cusy (6) sTOT Kamacc cocTONT u3| 
OnHOrO NoyKacca. Iyctb f (oj) =a-+k;h, rye a—nponsBoabHoe jelicTBH- | 
TeJibHoe YncNO, kj; —uenoe awucno u h>O. | 
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\ 


> 


-Teopema 4. Ecau o6wuti nau6onowuii Oenumeno k; pasen | 


fF (ey, 
f? (@;) Pow us>0 Pie QuNaAbHbIe BepoAMHOCMU; o Onpedeanemca 

| 

WK oe, KAK 6 meopeme 1), mo pasHomepHO OMHOCUMEALHO s 


. >) fF %m) = an + sh, 
1 


m= 


Le = (ant sh—n [(o) ps) . 
oO j=1 


i 


| Teopema 5. Ecau eonoanenol ycnoeua meopembt 4 u, Kpome moeo, 
AA HeKoMopoeo Yyenoeo kR> 3 u HeKkomopoeo 6 >0 


8 
Dd lf epl?p,<M<oo 
j=1 
pabHOMePHO OAA ecex i, mo 


Pan (9) = Pole (en) + hg Tom (0 eu) + 0(—eae) | 


OeCo 
1 NI WS 
9 (x) =e", Tam (P(X) =  2y Gnmi Tp 9 (%), 
i=m--2 


20e KOaPPUYUeHMbL Anmi BABUCAM om HaKaAeHOZo pacnpedeneHua (A) 
4p (7, A). 

Teopempr 4 u 5 aBaatorca O6O6mleHHeM pesybTaToB C. X. Cupaxquuosa (°). 
Bce cbopMyJIMpOBaHHble BbILUe TEOPeMb! MOsyUalOTCA Mp MOMOUIH MeTOsa, Oc- 
HOBAHHOPO Ha IIPHMeHEHHH CIeKTPaJIbHOH TCEOPHH JIMHEHHIX ONMepaTOpoB B OaHa- 
XOBOM IipocTpaHcrse (7). OTOT MeTOA ABJIACTCA eCTeECTBEHHbIM OOOOMLEHHeEM 
MaTPHUHOFO MeTOJa WM MeTOMa HHTerpasibHbIX yPaBHCHH, H3JIOKeHHbIX, Ha- 
ipHMep, B (°); e€rO MOXHO HCNOb30BaTb UM AIA WOKa3aTeJIbCTBa MHOFOMEPHbIX 
IPeeJIbHbIX TeOpeM. 

B 3aKsiouenve aptop Onarogapur P. JI. o6pyumua u B. M. Somorapesa 
3a ILCHHbIe 3aMeuaHHA. ? 


MockoscKuii rocyJapcTBeHHbIM YHHBepCcHTeT Tloctymuo 
um. M. B. JlomonocoBa 28 XII 1957 


WMTHPOBAHHASA JIMTEPATYPA 


1 W. Doe blin, Bull. Math. Soc. Roum. Sci., 39, Ne 2,3 (1937), * E.B. Lona kan, 
Ykp. Matem. «ypH., 6, Ne 1, 21 (1954). ° P. JI. LoOpy wun, Teopnsa Bepostuoctei Hu eé 
IpHnomwKenua, 1, 1, 72 (1956). 4A. H. Koamoropos, Brom. “MiRY:,” S153) S1S37); 
'C.X.Cupax auuos, JAH, 84, 6 (1952). § T.A.Capbtimca ko B, OcHosbl Teo- 
4H Mpoueccos Mapkosa, M., 1954. 7 ©. Pucc,b.Cexedanpbau-Hanb, Jlexunu no 
YHKUMOHaIbHOMY anamusy, M., 1953. * ZDx. JI. Ly 6, Beposruoctubie npouecci, M., 1956, 
Tp. 207 
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Jlokxaaynn Akagemuun Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


nN. E. COBOJIEBCKHH 


O MIPHBJIMDKEHHbIX METOJAX PEWEHHA JU®OSEPEHIMAJIBHbIXe 
YPABHEHHH B BAHAXOBOM IIPOCTPAHCTBE | 


(I1pedcmasaexo axademuxom A, H. Koamozoposeim 16 II 1957) 

PaccMOTpHM ypaBHeHHe 

d. | 
S+A(x=f(tx O<t<7), (1) 


rye x(t) —uckomasd (tbyHKUMA CO 3Ha¥eHHAMM B OaHaxoBoM UpoctpanctBe £;{ 
A(t) u f(t, x) mpu kaxgom t€[0, T]—onepatopp, elicrByiomue B E.| 
Bygem mpegnouaratb, uto A(t) —1uHetHbili HeorpaHuueHHsI 3aMKHYTbIne 
ollepaTop c o6sacTbIo ompegeseHua D(A), He 3aBucamel oT ¢t, a f(t, x) —} 
OrpaHHYeHHbIM HeJIMHeEMHbIM OMepaTop. 

B paOotax (!, *) TIpH HEKOTOPbIX TIpeAMONOReCHHAX YCTAHOBJeHO, 4TO Cy-} 
mecTByeT pelleHve x(t) ypaBHeHus (1), ompeyemeHHOe Ha HEKOTOPOM CerMeHTe} 
0, hk] H yROBMeTBOpAIOMIee HavaIbHOMYy YCJIOBHIO 


x(0)=x° (x9€D(A)). (2)) 


) 
Ilyctb A,(t)—orpaHuueHHEe oflepaTOpbl, alllpOKCHMHpylollve paBHo- 
MepHo m0 f onepatop A(t) Ha ero oOslacTH ompejeveHHA: | 
lim sup |[An()—A(@]x]=0 (x €D(A)). (3) 

n> co 0<t<T 
Ilyctb orpanuueHHple onepatoppr f,(t, x) CXOAATCH paBHOMepHO Mo ¢ K 
onepatopy f(t, x) Ip KaxkJOM xX M3 HekOTOporo Wapa S c WeHTPpOM B TOU- 
ke x°, Hakouell, ycTb x° cxogsaTca K x°. B Hacrosmeli pa6oTe paccMaTpH- : 
BaeTCA BONPOC O TOM, TPH KaKHX YCJIOBHAX pelleHHsA x, (t) ypaBHeHuli 1 


d3 | 

a + An (t)x = fall, %), (a 

YHOBJIETBOPAIOULMe HavaJIBHbIM YCJIOBH AM | 
5; (0) eas (She 


CXOJATCA K pemenuto x(t) 3aqaun (1) — (2). 
1. OqnopoqHoe ypaBHeHve C NOCTOAHHbIM OMepaTOpoM 


4 Ax =0 | (6) 


uMeeT peulenue x(t) = e-'4 x°, yyopneTBopsloulee HayabHOMy ycmoBHIO (2), 
ecIH onepatop—A sABIAeTCH MPOHSBOAALIMM OepaTOpoM CHuIbHO HeMpe- 
PpbIBHOH Mowyrpynmnpt (3). 

B culyyae NOcTOAHHOrO OMepatopa A ecTecTBeHHO allmpoKCHMUpytollue one- 
paToppl An Tak?Ke BbIOHPaTb NOCTOAHHBIMH, a ypaBHeHve JIA MpHOM2KeHHBIX 
pelleHuH MHcaTb B BHJe 


a + Anx =0. (7) 


PelleHHA 2THX YypaBHeHHH TpH HavaJbHBIX ycCOBHAX (5) JaloTcA dop- 
Lyon: 

Xn(t) = e740 x), 
Teopema 1. Jaa mozo «mob nocaedosamenonocms onepamopos e—‘4x 
UAbHO CXOOUNAC’ K Onepamopy e-*A paeHomepHo no t€{0, T], Heo6xodumo 
docmamo4Ho, 4MObbL BbINOANAAOCH HepaeeHcmeo 


sup je ““"||< M, 


0<t<T 
e M ne 3aeucum om n. 
YrBepxKeHHe Teopembl | foKasaHo B KHure (4) IpH JOMOMHUTebHOM 
peqnooxeHHu O KOMMYTHPyemMOcTH ONepaTopoB Ay. ITO mpesnomoxKeHHe 
(€ BHINOJHACTCA JIA ONepaTopow Ay, BCTPeyalOULHXCcA B GOJIbIMHCTBe MIpH- 
JIM2KCHHBIX MeTOJOB. 


Vis treopemp | sBbiTexaeT, uro x,(t) cxoqatca x x(t) paBHoMepHo 110 
€[0, 7). Ecau | Anx® —Ax)|—0, To, Kpome sroro, dx,/dt tTaKxe cxo- 
watca K dx/dt paBHomepuHo no ¢t € (0, T]. 

2. PaccMoTpuM Tellepb OfHOpo,HOe ypaBHeHHe 


d 
aw tAWx=0. (8) 
Byflem mpeynouaraTb, uTo mpH Kaxyom f € (0, T] 


InT+ AMP I< GS OS) (9) 


H onepatop C(t) = A(t)dA1(t)/dt orpaHuyeH u cumbHO HempeppiBeH No f. 
| Vs pesymptaros (°) cileqyeT, TO pH 3THX YCOBHAX CyllecTByeT oMepa- 
yop U (t, s) (t >), CHbHO HenpepbIBHEIM mo coBokynHocTu ft Hu Ss HM TaKOH, 
To dbyukuua x(t) =U (t, s)x® yaa x°€ D(A) yaosnerBopser mpn t>s 
paBHeHnio (8) H HavaJIbHOMy ycnoBHto x (s) = x°. TakuM o6Opa30m, pH Ha- 
!abHOM yCJIOBHM (2) pelwieHve ypaBHeHua (8) umeer Bug x(t) = U (t, s) x°. 
: PaccMOTpHM ypaBHeHuHe JIA TpHOIHKeHHbiX pellleHul 


& + An (t) x = 0. (10) 


Ecum orpaHHueHHpl onepatop A, (t) cumbHO HempepprBeH m0 ft, TO ypaB- 
eHve (10) uMeeT pelieHHe pH sm060M HavalbHOM ycsOBUH x°. ITO pele- 
ve, KaK HM B CuJyyae onepatopa A(t), MoxKeT ObITb 3amucaHo B dopme 
Kn (t) = Un (Et, 0) x®, mpuyem onepatop U,(t, s) oOmaqaeT CBOMCTBaMH, aHaso- 
“HYHbBIMM CBOHCTBaM onepatopa U (f, s). 

Teopema 2. IIycmo ece onepamopot A, (t) yooeaemeopatom ycaoeuto (9). 
['ozda onepamopot U,(t, s) CuabHo cxodsmca K onepamopy U (t, s), paeno- 
mepHo notusnpu0O<s<Kt<T. 

_ JlokasaTembcTBO OCHOBaHO Ha (opmyvie 


UG, s)—U, tt, s)\lx= \Un (t, =) [A («) — An (2) U (2, 0) xdz, (14) 


smpaBeyIuBoK Ya m060ro x € D(A). 
OrmeTuM, 4TO H3 TeOpeMbI 2 BbITeKAIOT YTBep2XJCHHA, aHaJIOrHYHble MpH- 
3eJ[CHHBIM B KOHUe€ Mpefblyuero MyHKTAa. 
3. B (‘) HempeppiBHEle pelleHHA MHTerpasbHOro ypaBHeHHsA 
is 
Pb) eeu, s) f(s, x(s)) ds (12) 


0 


ObWIH Ha3sBaHbh] OOOOMECHHH MH peWeHHAMH YPaBHEHHA A} 
(1) npu HayaibHom ycnoBun (2). Sto HasBaHHe onpaBAbIBaeTCA TeM, 4TO O606- 
ICHHbIe PELUCHHA ABJIAIOTCA OOLIUHbIMH PCLUCHHAMH, CCJIM BbIMOJIHCHbI HEKOTO- 4 
pble npeznonoxeHua Oo rnayKocTn f (t, x). B cnyyae orpaHuyeHHoro onepatopa | 
A (t) ypapHeuue (12) u 3amaua (1) — (2) 9kBuBaeHTHBI. 

Teopema 3. [Tycme onepamopu A (t) uAn(t) ydosremeopatom ycaceuam | 
nyuxmoe | unau 2, cmompsa no momy, 3aeucam auoxnu om t. Ilycmb onepamopol 
fn (t, x) Henpepolenot no t € (0, T] u @ wape S yOoeremeoparom no x ycaoeuro /Tun- 
WU C NOCMOANHOLL, He 3aeucaiuetiomt un. Toeda, HaLUHAA C HeKOMOpOO N, 3a-} 
daua (4) — (5) umeem pewenus, onpedenennole Ha KeKOMOpom ceemenme (0, Al.) 
Imu pewerua paerovepno no t€l0, hl] cxodamca K o606wjeHHOMY peenuto ypas-\ 
HeHus (1) NDU HadanbHOM YcaoeuuU (2). 

Teopemy 3 Mo>KHO pacCMaTPHBaTb Kak OOOCHOBAaHHe Pa3/IMUHbIxX NPHOH*KeH-. 
HbIX Me€TOJOB peluieHHa ypaBHeHua (1). i 

4. B wanbHetuiem ypaBHenue (1) paccmaTpuBaeTca B CelnapaOebHOM rHJib-\ 
6epTOoBoM mpoctpaxctBe H. 

Metoy By6uopa —Tanepkuua npHOsmxKeHHoro peuleHua 3agaun (1) —(2)4 
3aKIOUaeTCA B TOM, 4YTO ypaBHeHHe (1) 3aMeHAIOT ypaBHeHHAMH 


ft 


& 4 Py A(t)% = Pal (t 2), (13), 


rye P,—onepaTop OpToroHatbHOrO MpOeKTHPOBaHHA Ha JHHEHHy!O OOO04- | 
Ky Rn NepBbIX NM 3JIEMeHTOB OasHca {én}, a HavaJbHOe ycsloBHe (2) 3aMeHALOT 
HavaJibHbIM ycmOBHeM (5), Mpuyem x® BbiOupatoT HW3 Ry Tak, YTOOb 
[| x° — x° | 0. IIpeqnonoxuM, uTO Oa3suc {é,} CocTaBJIeH H3 COOCTBEHHBIX | 
9JIEMCEHTOB HeKOTOpPOrO, CaMOCOlpsxKeHHOTO onepaTtopa C, y Koroporo} 
D(C) =A). ; 

Teopema 4. I]ycme onepamop A(t) yoosreméeopsem YCAoeuAM NYHK- & 
ma 2, a onepamop f(t, x) Henpepoieen no t Ha [0, T] u 6 wape S ydoeze- § 
méopsem no x ycroeuto Jlunuwuya Cc nocmoANHoU, He 3agucawyei om t. Tozda, | 
HAUUHaA C NeKOMOpoeo nN, 3adaua (13)—(5) umeem pewenua, onpedereHHole 
Ha HeKomopom ceemenme [0, h]. Fmu pewenua paeHomepxo no t €[0, h] cxo- 
OAMCA K OOOOWeHHOMY pellenuio ypaeNeHuA (1) npu HaYanbHoM YcaoBuU (2). ' 

IIpu joKkasatenpeTse Toro, 4To onepaTtoppl P, A (t) yRoBeTBOpAIOT Ha R, } 
ycJIOBHIO (9), HAMM HCNOJb3uBaHa Ceqyrollan JeMMa. 

Jlemma. [na 6oinoaneHnusn (9) HecbOxodumo u OocmamouHo, umobol 


Re (Ax, x) 2 x) WED AnN: Re( Ax; x) (i x) POE DLA 


JlocraTouHocTb 9THX ycuoBHli AoKa3aHa B. 9. Jlanue (6), WoKasaTembCTBO | 
HX HeoOxogumocTn coob6mus Ham C. IT. Kpeiin. 
5. PaccmoTpuM ypaBHeHue: 


d 
= + Ax =f (t, x, Bx), (14) | 


rye A —caMOCcOnpsAXeHHbI, TMOORKNTEbHO-oMnpefeeHHbI OnepaTop; BS 

iS) 1 : 
3aMKHyTbIi onepatop c D(B)> D(A"). Tyct Hemlpepbipuas cbyHKuus y (t) | 
YMOBNETBOPAeT ypaBHeHHIO 
t 


t 
y(t) = i(t, e-tA 04. go y (s) ds, Be-t4 x9 +. B Vent y (s) ds). (15) | 


0 it) 
Torya (yHKILHIo 


t 
X(t) = eA xe \ent-9 AY (S) as 
0 


ECTeCTBCHHO HasBaTb OOOOULCHHBIM pelleHHeM ypaBHenusa (14)| 
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HavaJIbHOM yCJIOBMH (2), TaK Kak OHA ABJIAeTCA erO OObINHBIM pelle- 
M, €CJIH BbINOJIH€HbI HEKOTOPbIe MpesmomoxKenuA O ruiayKkocru f (t, x, y) (°). 
IIpumenenve metoga ByOnopa—Tanepkuua K ypaBHenuto (14) mpuBoyuT 
elleHHio ypaBHeHHit 


d 
<r + PnAx = Prf (t, x, BX). (16) 


Teopema 5. I/ycmo onepamop f(t, x, y) Henpepoleen no t€[0, T] u e@ 
pe S, codepocawem exympu ce6A x, U BX», yOoeaemeopsaem ycaoéuto 
nWuYya NO COBOKYNHOCMU NepeMmeHHOLX X U Y C nNocMOAHHOli, He 3aeucatuell 

t; nycme | A [x9 —x°]||—+0. Toeda, nawuHaa c HeKomopoeo n, 3ada4ua 
)—(5) umeem pewenua Xn(t), onpedenreHnole Ha HeKOMOopomM ceemenme 
, fi). Amu pewexua paeromepxo no t xa [0,h] cxodamca x o606werHomy 
weHuro ypaeHenuan (14) npu nauanonom ycaoceuu (2). 

Ec 6a3uc {én} COCTOHT U3 COOCTBEHHbIX BeKTOpOB ONepaTopa A, To 
OpeMa 5 jlollycKaeT cyulecTBeHHoe ycusleHve. B 3TomM culyyae OT OnepaTopa 
| MocTtaTouHoO TpeGoBaTb, uTo6b D(B) cogep»xxaa D(A“), rye « — CKOuh 
POMHO Mavyloe MONO *KUTebHOe 4HCIO. YTBepxyeHHe TeopeMb! 5 pH 3TOM 
mmosHaetca, ecu || Ab [x2 — x°] |] +0. 

OtTmeTHuM, 4TO ApyroH mMo_xoq K HCcCeOBaHHIO CXOJHMOCTH MeTOsa 
yOuopa —Tanepkuva Jia ypaBHeHHa Bua (1) MoxKHO HalTH B padoTax (7 ®). 


Tlocrynuso 
28 I 1957 
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JI. A. TYMAPKYH 


O BECKOHEYHOMEPHDbIX KAHTOPOBbIX MHOPOOBPA3SH AX 


(IIpedcmaeaexo akademuxom II, C. Anexcandposem 9 II 1957) 


1. Kax u3pecruo (1), n-MepHbIii KoMmakT (1 — HaTypasIbHoe 4MCcsI0) Hasblt 
BaeTcaA KAHTOPOBLIM MHOTOOOPa3sHeM PasMeCPHOCTH A 
eCJIM OH HE MOXKET ObITh pasOUT HAKAKHM 3AMKHYTHIM TIOXMHOXKECTBOM pa3Mep:j 
HOCTH < n — 2 (T. €. HOMOMHeEHHe KO BCAKOMY 3€MKHYTOMY TOJMHOKeCTBY pa3+ 
MepHOcTH <n — 2 BCerja CBA3HO; Pa3MePHOCTb TycTOrO MHOKeCTBa CUMTAeTCAh 
paBHoi — 1). i 

KomnakT pa3MepHOCTH Nf ABJISeTCA N-MEPHbIM KaHTOPOBbIM MHorooGpa3Hew) 
B TOM H TOJIbKO B TOM CJly4ae, ECM HEBO3MOXKHO Pa3sJIOKUTb ITOT KOMMAKT Ha 
Ba 3AMKHYTbIX MOJMHOXKeECTBa (HCTHHHBIX), MepeceyeHne KOTOPbIX MMeeT pa3-! 
MepHocTb <n — 2. 

Kaxkpii n-MepHbIM KOMIaKT COJepxKHT KaHTOPOBO MHOorooOpasve TOM *Ke 
pa3MepHOCTH. Ota TeopeMa Oblia JoKa3aHa [ypepuyem (?) u HesaBucuMo oT Herok 
MHo!O (°). 

2. O6oOnMM NOHATHE KaHTOpOBa MHOrooOpasuA Ha Cuyyali GeckoHeuHOMep-l 
HbIX KOMMaKTOB CJI€LYIOWIMM O6pa3om. ; 

Onpegeneunne. BeckoneuHomepHbli KOMMaKT Ha3biBaeTca 6 €C K O- 
HEYHOMEPHHM KAHTOPOBHIM MHOrOOOpasuHemM, ecuM 
ero HeJIb3A pasOHTb HHKAKHM KOHCUHOMEPHbIM 3aMKHYTbIM [MOJMHOKECTBOM.: 

BeckoHeuHOMepHblit KOMUaKT Oy eT OeCKOHEUHOMEPHBIM KaHTOPOBbIM MHOFOO6- 
pa3HeM B TOM H TOJIbKOB TOM CJIy4ae, CCJIM HCBO3MOXKHO Pa3JIOXKUTb STOT KOMMAKT\ 
Ha [Ba 3A4MKHYTHIX MOAMHOMKECTBa (HCTHHHbIX), MepeCeyeHHe KOTOPbIX KOHCYHO-, 
MepHo. 

Herpyquo yOequTbca, 4TO, HanpHMep, rubGepToR napasmenenuney ecTb 
Oe€CKOHEYHOMEPHOe KaHTOPOBO MHOrooépasue. 

IIlpumepbi noKasbiBalor, YTO GeCKOHEUHOMepHEIi KOMMaKT MOxKeT H He Cosep-| 
%KaTb HAKAKOFO O€CKOHEYHOMePHOrO KaHTOpOBa MHOTooOpa3sun. Tak, HampHMep, 
MO2KHO B3ATb B FHIbOepTOBOM Mapavenenunexe GOecKOHeYHYIO MOceLOBaTesb- 
HOCTb MOnapHO HelepeCeKaloulMXCA 3AMKHYTHIX IapOB, WeHTPbI KOTOPbIX CTATH- 
BalOTCA K HEKOTOPOM TOUKe, pawMyCbl CTPeMATCH K HYJIO, a pasMepHOcTh Heorpa- 
HMYeHHO pacteT. OObeAMHeHHe STUX WAPOB C MpesedbHOH TOUKOH OOpasyer Gec- 
KOHCYHOMePHbIM KOMIAaKT, He COJep2KalllMli HHKaKOrO G6ecKOHeYHOMepHOrO KaH- 
TOpoBa MHOrooOpasua (Oosee Toro, BCe KOMMOHEHTHI STOO KOMMaKTa KOHEYHO- 
MepHbI, H B HEM HET HH OJHOM TOUKH, B KOTOPOH OH Obl Obl GecKOHeUHOMepeH). 

3. B 1926 r. Muof Obina nocTaBuleHa culeqyioulad mpobsema (aye 

BeakuH AnH GecKOH€YHOMEPHHH KOMNAKT Co- 
Ae€pKUT KOHECYHOMEPHHe€ KOMNAKTH KaK Yyro,HO 
OombmMOKk pasMepHocTH? 

J{o cux nop sta mpo6sema He peuleHa. Brio o6uapy2KeHo (XeemepTom (°)) 
JIMIb HaJIMYHe KOMNaKTOB pasmMepHocTv | xv 2. 

B wactosmeH padore oKasbiBaerca Culesyiomad TeopeMa, HMeWwollad HeKOTO- 
poe OTHOLMEHHE MU K STOH IpoOsleMe M K BOMpocy Oo HasM4YHM GecKoHeYHOMepHOrO 
KaHTOPOBa MHOTooOpasHA B GeCKOHeEUHOMePHOM KOMMAKTEe. 
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Teopema. Kaxoe 601 mo nu Ola 6eckoneunomepnoli Komnakm R, moocHo 
eepocdame, umo: 

a) 2u60 R codepocum KoneXnHomepHole KOMNaKMoL KaK yeodHO GoabuOt pas- 
PHOCML; 

6) 2u6o R codep acum OecKoneuHomepHoe KAHMOPOGO MHO2CObpasile. 

YrBepxkeHHA a) HO) He ucKMOUaIOT Apyr Apyra. Bonpoc xe o TOM, BCAKOe 

Oe€CKOHEYHOMePHOe KaHTOPOBO MHOroOOpasHe cosepxKHT KOHeUHOMEpHBIe 
MMaKTbl Kak YORHO OOuIbWIOH PasMePHOCTH, OCTaeTCA OTKPbITLIM. 

4. JloKasaTesbCTBO TeopeMbI ONHpaeTCA Ha HEKOTOPbIe CBOLCTBa YPbICOHOB- 
Mx TlomepeuHuKos ('). 

Ilyctb / — 3aMKHyTOe MHOXKECTBO, JlexKalllee B HEKOTOPOM KOMIaKTHOM MeT- 
YeCKOM TIpocTpaHcrsBe. OOosHauHM uepes d,F HuxKHIOIO rpaHb BCeX UNCeN 
Q TakHX, YTO CymmecTByer NOKpbITHe F KOHCYHBIM YMCJIOM 3AMKHYTHIX TOJ{MHO- 
CTB J\MaMeTpa MeHbIUe ¢, OONaqaollee TEM CBOMCTBOM, 4TO HUKaKasa TOUKa 
NpHHaliexuT Ooee ueM k U3 STHX MOAMHOXKECTB. 

YpbICOHOBCKHe onepewHuku d;,F OOpa3syioT HeBospacrTaroulyo mMoceso- 
€JIbHOCTb HCOTPHIAaTeJbHbIX UYHCeL: 


Ca Fie gh eee wlige= Cn nay aut 


Oco60e sHaueHHe [JIA N-MePHbIX 3AMKHYTbIX MHOKECTB MMeeT MOMepeyHuK 
F (xotoppii I]. C. Yppbicou wasBal KospcduuveHTOM cimouMBaHUuA Ja F). 
MMeeT Pa3MepHOCTb NM B TOM HM TOJbKO B TOM Culyyae, ecm d,F > 0, 
y+ F —— 0. 

| Ecnu F 6eckoHeuHOMepHo, TO Bce d,F >0 u lim d,F = 


k +00 
Takum oOpasom, ecu djl > 0 (m— HaTypambHoe uucno), TO dim F >m 
PCKOHeUHAA Pa3MePHOCTb CUHTAETCA OOJbIUIe JIOOOM KOHEYHOM pa3sMepHOcTH). 

Il. C. Anexcanypos ycTaHosus (°) TecHy!IO CBA3b NoMepeyHuKoB Y ppicona 
e-OTOOpaxXeHHAMH HM S-CBHraMH KOMMAKTOB B MOJIMapbl COOTBeETCTBYIOULeH 
3MePHOCTH. 

5. OcoOo0e 3HayeHHe JIA JOKAa3aTeJIbCTBA TEOPeMbI UMeeT cylesyrolllee O- 
13aHHOe MHO!IO (*) CBOHCTBO MonepeyHukoB YppicoHa. 

Jlemma. /lycmo o6waa 4“acmb Osyx 3amKXymolx mHoocecme A u B, 
lICAWUX 6 KOMNAKMHOM mMempu4ecKoM npocmpancmee, umeem pasmepHOCMe 
|na—2 (n—Hamypanoxoe 4ucao). B makom cayuae no menoweti mepe OOUK 
} nonepeuHuKos dnA, dnB paeex d,(AUB). 

| JlokasaTeJIbCTBO 9TOrO MpefOrwKeHHA ToTpeOoBaO B CBOE BpeMsA Mpeojo- 
‘HHA 3HAUHTeJIbHBIX KOHCTPyKTHBHBIX TpyfHocTeli. SaMeTHM TOJIbKO, 4TO 
hkaKHx orpaHwyeHu Ha pa3smMepHocTb A u B 3yecb He HakJlabIBaeTCsH; 
IH MOryT ObITb H OeCKOHEYHOMEPHBIMH. 

_Kpome Toro, eCiH B3ATb HaTypasbHoe 4HCIO m >, TO HW To,aBHo 
bTA Obl OHH 3 onepeyHuKOB d,A, dnB paBeH dm(AUSB). Begp ecm 
im (A) B)<n—2, To unogaBHo yoBmeTBOpsAeTcA HepaBeHcTgso dim (A B)< 
Lm—2. . 

6. Tenepb joKaxem Teopemy. Hayo moKa3aTb, TO eCIM CylllecTByeT 
tCKOHEYHOMePHbILt KOMMaKT, He COfepxaulHH KOHeYHOMEPHbIX KOMMAaKTOB 
RK yPOJHO OOJIbIIOH pa3sMepHOCTH, TO B HEM COjlepxXHTCH OecKOHedHOMep- 
be KAHTOPOBO MHOoroobpa3ne. JloKa3saTeJbCTBO TIpOBeeM, ONMPaAcb Ha JIeMMy, 
DH MOMOWIM TpaHC(HHUTHOH HHAYKUMH. 

Urax, nyctb R— GecKOHeYHOMepHoOe KOMMAaKTHOe MeTPHYeCKOe MpocTpau- 
BO, BC@ KOHCYHOMePHbIe MOAKOMUAKTbI KOTOPOrO HMEIOT Pa3sMepHOCcTh < k, 
e k—HekOTOpoe OMnpeseeHHoe WesIOe HEOTPHUaTeJIbHOe UHC. 
| Bo3pmem uncno m=k+2. Tak kak R 6ecKOHeEdHOMEpHO, TO dyaR= 
He 0. 

Tlonoxum R, = R. Ilycrb 3amKuHyTple MHOxKeCTBa Rg yxXe oMnpeseseHbl 
A BCeX NOPAKOBbIX uHCen B<ca« (rye %*—HeKOTOpOe 4NCIO <Q) Tax, 
0 BHINQJIHAIOTCA CleffyioulMe TpeOoBaHHsA: 


i 
i 
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1°. Re> Rea (B+ 1 <4); 
2°. Ry = 1| Rs (KakOBO Ob! HH ObIMO NOpAAKOBOe YHCIO BTOporo po}| 


8<y 
T<%); 
ue dmRg — 6), iI 
Onpegenem R, CuleqyiouluM oOpasom. Ecum a Mepporo pola, To JMC 
Ri, He pa36nBaeTCA HHKAaKHM KOHCYHOMEPHbIM 3aMKHYTbIM TOMHOKECTBO! 
(pasmepHocTH <k, Tak Kak, MO yCJIOBHIO, KOHCYHOMEPHbIX 3AMKHYTbIX M0)/f 
MHOMKECTB pa3sMepHocTH >>k kommakT R He cojepxkaT), HOO pa3zOuBaeTc:l 
B neppom cnyyae monaraem R, = Ri}. il 
Bo sropom cayyae uMeem R,-; = AUB, rye A u B— Ba 3aMKHyThIihh 
HCTHHHBIX MOAMHOxecTBa R,-, Takue, uto dim(AfB)<k. B cuny neMM 
XOTb OJHO H3 3€MKHYTbIX MHOxKeCcTB A Hu B uMeeT NonepedHuK d», TOT Ki 
uTo H Ry-y, T. €. paBHbti d. WmMenno 9To us aByx cularaemplx A wu B My 
H Gepem 3a Ry. 
Ecau xe « BTOporo pofja, TO MbI Nosaraem R, = (| Re. TloKaxem, 41 


B<a 

HM B STOM Cylyyae AIA 3aMKHyTOoro MHOxKecTBa R, HMeeM dR, = d. 
B camom jeje, fonyctum npotuBHoe. Ilyctb dmR,<.d. BosbmMem HE) 
(PHHHTHY!O MOCMEMOBATEIbHOCTh YHCO % Key <C+++<C a; :+-(T. €. MOCME 
WOBaTeNbHOCTh THNA HaTypaJbHOrO psAfa UYHCe/), KOH(PHHAJIbHYIO C TpaHy 


co 
(UHUTHOK MoclefoBaTenbHOocTbIO yNcel B (1<B<a). Torga Rs = 1 Rz;- 
i=1 


Mbt npeqnonoxKHaH, YTO dmR,<d. Tostomy R, MOXHO MOKPbITb KOHet ‘ 
HbIM UHCJIOM 34MKHYTbIX MOJMHOKeCTB WHaMeTpa <_d, OOpa3ylOUlHx CHCTeMi 
KpaTHOCTH <m (T. e. HHKaKHe m 4-1 M3 93THX MOJMHOKECTB HE HME 


o6uleH ToUKH). Cyrerka «pa3qyBaa» 9TH MOAMHO*KecTBa (OepA 3aMbIKAaHHIE 
ccbepHyecKHX OKpeCTHOCTeH OCTATOUHO MavlOro payHyca A 9THX NOAMHCH 
2KeECTB), MbI MOJYYHM 34MKHYTbIC MHOMKECTBA AHameTpa Bce elle << d u OOps 
3yloulMe CHCTeMy KPaTHOCTH Bce eule <m. [Ip ocTaTOuHO OO/bUIOM HCY 
Mepe i =i 9 MHOxKeCTBO R,, OyfeT MOKpbITO STHMH pa3f{yTbIMH 9eMeHTaMiy 


HM, C€OBaTe/bHO, AmRa, <4, YTO MPOTHBOpeyHT ycsoBHtIO 3°. 


Vtak, 3aMKHyTbIe MHO«KeCTBa R, ONpefesieHb! TeMepb IA Bcex a< Q, mpF| 
yeM BbINOMHAIOTCA ycnoBua 1°, 2° u 3°. Tlostomy HalifeTca, % << Q Takoe, 41} 


Ra, = Rap = = Re Hse: (% << Q). 


Acno, uTo Ry, eCTb 3AMKHYTOC MHOKECTBO, He pasOuBarouleecH y2Ke H 
KaKHM 3aMKHYTbIM HOJMHOXECTBOM pa3sMepHOCTH <k (a 3HadHT, UH HAKaKUi} 
KOHCUHOMEPHbIM MOJMHOXKECTBOM, TaK Kak B R, NO yCAOBHIO, HET KOHeUHC! 
MepHbIX MNOJMHOKeCTB pasMepHocTH >k). A Tak Kak dmR., =d>0, To 
dim Ry, >m >k. Tostomy R,, SecKOHeyHOMepHO (BCe KOHeYHOMepHble Mop 
KOMIaKTbI HMEIOT TIO yCJIOBHIO pasMepHOcTb < R). { 

Takum oOpasom, R,, eCTb Oe€CKOHEYHOMepHOe KaHTOpOBO MHorooOpasues 
nexkaujee B R, 4TO H TpeOoBanocb HaliTH. 

SaMeTuM elle, YTO BMeCTO TpaHCtpHHUTHOM HMHAYKUMH MOXKHO ObIIO Obl. BOC 
MOJIb3OBaTbCA H3BECTHOH Teopemol Bpayspa O HaJIM4HH B KOMMAaKTe, OOsalaicy 
I1€M H€KOTOPbIM HHAYKTHBHbIM CBOHCTBOM, MHHHMA@JIbHOrO KOMMaKTa C TEM ij 
CBOHCTBOM. : ) 


Mockosckui rocyapcTBeHHblii YHHBepCuTeT Tloctynmuaio 
um. M. B. Jlomonocospa 8 II 1957 
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ctp. 229. #® W.Hurewicz, K. Menger, Math. Ann., 100, 618 (1928). °L. Tif 
markin,C.R., 186, 420 (1928). 411.C. Anexcangapos, Yen. matem. HayK, ¢} 
43 (1951). ® P.Alexandroff, Fund. Math., 20, 140(1933). © A. VanHeemer}| 
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MATEMATHKA 


b. H. PHHHKOB 


DB OJHOM CEMEMCTBE KJIACCOB ®YHKUMA AJIFEBPbI JIOTHKM 
WM UX PEAJIM3AUHMH B KJIACCE M-CXEM 


(I1pedcmaeazeno akademuxom M. B. Keadouuem 21 II 1957) 


_ Ussecruo (’, ?), aro OombwMHCTBO PyHKUMH anreOpbl JOrMKH UMEeT CIOKHYIO 
CX€MHYIO peaJIM3allHI0 KaK B KJIacce NapasMeMbHO-MOCMeEMOBATeJIbHbIX CXEM 
iIl-cxem), Tak M B Kslacce BCeX KOHTaKTHbIx cxem. IlosTomy BcTaeT Bompoc 06 
DTBICKaHHH KaCCOB PyHKUMK, pealu3yembIx Oomee mpocTo. Oror Bonpoc 
MCCJIeMOBaJICA MHOTrHMH aBTopamu (**). 

3iecb pacCMaTpHBaeTCA CeMelCTBO HeEKOTOPbIX TaKHX KJIaCCOB, HMeHHO 
mKmaccoB Ry, , PYHKUMH, 3aBUCALIMX OT N APryMeCHTOB HW NPHHMMAIOWIMX 3HayeHHe 
jl poBHo Ha k naOopax 3HayeHuu (nN) apryMeHTOB, M UCCIeMyeTCA BOSMOXKHOCTb 
peaiu3aunu dyHKUHH 3 9sTHX KaccoB I[I-cxemamu. Ora paOota aABAAeTCA 
poflomx*KeHuem padotpl [. H. Mrowesoi, BbinoHeHHoH B 1954/55 r., KoTopasx 
MpeAO*KUJIa HEKOTOPbIH MeTOA CHHTe3a CXeM JWI PYHKUMH U3 Ry, , HW Nomyuusa 
iBEPXHHE OLEHKH JIA MMHMMAJIbHOrO YMCJIa KOHTAKTOB, OCTaTOUHOrO AIA pea- 
M3allHH 060K PYHKUNH 43 Rp, , BCMyYae k = 2,3, 4, 5. (OTH OWeHKH CyTb, CO- 
oTBetcTBeHHO: 2 7, [7/,n], [2°/,n], [58/,,1].)-B Hacrosmeh pa6ore onucaH {pyro 
jaITOPUTM AA peamusalMv PyHKUMH W3 STHX K/aCCOB HW MOKa3aHO, YTO JaxKe 
jIpH HeKOTOpOM pocte k ync0 KOHTaKTOB B I]-cxeMax, peaM3yloWwux PyHKUMH 
43 Rn,p, ACMMNTOTHYECKH HE MpeBocxoLuT 2n. 

| Kak ueBecTHO, peaM3anuA cbyHKUMM asreOpbl JIOPHKH MapasesbHO-N0- 
CMEMOBaATeJIbHOH CX€MOM SKBUBaJIeHTHA 3allHCH ee MocpesCTBOM (OpMy.JbI, 
B KOTOpOH MUCMOMb3yIOTCA 3HAKH apryMeHTOB xX; HW 3Haku &, \/, , MpHyem 
3HaKH BCTpeualoTCA TOJIbKO Hal 3HaKaMH apryMeHTOB. B JaJlbHeHIUeM MBI 
OyeM paccMaTpHBaTb (hOpMyJIbI TObKO Takoro Bula. 

O6o3Hauum yepes L(f) MHHHMasIbHOe YHCO 3HaKOB NepeMeHHbIX, JOCTAa- 
TOUHOe JIA 3anucH dyHkunu f cbopMymo# yKa3aHHoro BHle Bua. Beegem 
dbyukunto L;, (n) = max L (f) (MakcumyM Gepetcs 0 BceM (pyHKIMsM H3 Rp, x) *. 

Meo pe ma. Ol, (2) <2nrt ko yh. 

Jlokasateupcerso. Ilyctb mpousBoubHad dyHkunA f 43 Rp,_ 3afaHa 
Ta6nuel. Byyem paccmaTpuwBaTb TOoMbKO TakHe Hadopbl (3HayeHHH apry- 
MeHTOB), Ha KOTOpHIX (byHkuNA papna | (k wryk). Marpuuy, cTpoKamu 
KOTOpOM ABJAIOTCA 9TH HaOopHl, CyeM BMpeb HasblIBAaTh MATPHUeH Lau- 
HOH PyHKWUH. SamMeHoH HeKOTOpbIX X; Ha X; MOXKHO lOOMTECH Toro, 
YTOOLI MepBad CTpOKa MaTPHUbI COCTOAMa U3 OJHUX eAMHUL, a MepecTaHoBKol 
CTOONOB H MepeHMeHOBaHHeM apryMeHTOB — TOPO, YTOObI OMMHAKOBbIe CTOJIOLNbI 
eros psayom. Ilycrb nosyyeHHad MaTpHua cooTBercTByerT (byHkynu j’. 
CronOubl MaTpHUbl paso6beM Ha rpyMlbl OAMHAKOBbIX MexKly coOoH (uHCIO 
rpynm ue npepocxogur 2"~?), 

Ilycrb Tenepb apryMeHTHI Xj, %g,-. +» Xn, COOTBETCTBYIOT 1-H rpymne crou6- 
OB, .- +, Xny 4,41 +++ »X%ny COOTBETCTBYIOT [-% (mocneqHeH) rpynne cTom6NOB, 


* Tipyrumv ciopamu, L, (fn) eCTb MHHHMAJIbHOe UHCIO KOHTAKTOB, JocTaTouHoe Aa 
peanusauHH 060K yHKuHH H3 KR, , B ksacce II-cxem. 
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PaccmoTpHM *yHKWHH 


I ei) My a 
h=& [( & rm)V(_ & Xn)| iy = 0, 
t=. ~-\m=nj_4 +1 m=n;_4+1 
Y 
R I fo} 
‘p; 1; 
le = v & Xn; ? 
p=1i=1 


r@ Sp, n, — WIeEMeHT TpeoOpasoBaHHOH MAaTDHUbI, CTOAMLHA B p-H CTPOKe B | 


sna ray 
nj-M crom6ue; x° o6o3Hauaer x; x! o6o3HayaeT x. IloxaxKem, 4TO f,&f. =]. 


B caMom jJlede: paccmoTpum matpuly dbyHkunH 9 = f,&fy. JlerKko Bujers, | 
YTO B Hee BOMAYT Te HU TOMbKO Te CTPOKH MaTPHUbI fy, KOTOPbI€ ABJIAIOTCA | 


OJ[HOBPeMeHHO HM CTpOKaMH MaTpHUbI }’. ’ 
Ouesuguo, uto L (f;) <2n uL (fz) <k2”", u, caeqoBatenbuo, L(f) = j 


= L(f’)<2n+ k2*". Tem campim Teopema joKa3aHa. 


CneRqcTBHa. 
1. IlycTb 3aqaHa NOCueOBaTeJIbHOCTb (*) 


Rey PRR a 
Ecau Jis HeKOTOpOH (PyHKuMU o (nN), o(n)—-> oo, 
Rn <lgon — Igy Ign — ¢ (0), 


TO 
Lp, (a) ~ 2n. 


BepxHaAA OWeHKa cyleyeT HenocpefcTBeHHO H3 TeOPeMbl, a HHXKHAA H3 
TOrO (bakTa, 4TO AWA YKa3aHHbIX 3HAYeHHU CyllecTBYIOT (PyHKUMH H3 Rypr, ‘ 


H€ MOHOTOHHbI€ HH MO KaKOMY H3 CBOHX apryMeHTOB *. 
2. Ecam Qua mocneqopatesbHocTH (*) 


fine ee 
im 
mea 
(NV — naTypatbHoe 4c), TO 
Li, (n) << 2Nn 
3. Ecau 
Rp, 
OO, 
Igon é 
TO 
2k Nn 
La, (A) <qgeq (1 +0 (1). 
MockosckHit rocyapcrBeHHblit yHHBepCcHuTeT Tloctynuao 
um. M. B. Jlomonocospa 10 II 1956 


UMTHPOBAHHAS JIMTEPATYPA 


ITO R Wor dan Cs E.Shannon, J. Math. Phys., 21, M2, 83 (1949). CE. S haa 
non, BSTJ, 28, Ne 1,59 (1949). %C.E.Shanno n, Trans. AIRE, 57, 713 (1938))) eee 
Cardot, Ann. Télécomm., 7, 75 (1952). ®T.H.IMosa p 0B, JAH, 94, N 6, 1075 (1954), 
OG, 183, Sal 6 OHCKHH, Tp. 3-ro BcecotosH. matem. cpesga, 2, 1956, CIp. 149) Ga Ba sees 
toucku it, JAH, 94, No 5, 805 (1954). ®§ B.K.Kopo6xKos, TAH, 109, Ne 2, 260 (1956). 


me ; a 
Oynxuna fj ityeresp) HasblBaeTCH HE MOHOTOHHOM 10 aprymeuHTy X;,eCIH OHA 
He yOBJeTBOpAeT HH OJHOMY M3 HepaBeHcTB 
F(X, ++ +5 Xj, 9, Hp gape ys chy Ap ee (ages ize 1s Mie eaten De), 
has ree Xap 0, SiaG> sls X,) h(x, mes Xpigy al, Kpaysalea hp) 
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Jlornxagn Akanemun Hayk CCCP 
1957. Tom 115, Ne 2 


MATEMATHKA 


P. JI. ®@PYM-KETKOB 


O NOBEAEHWM WHKJIOB MPH HEMPEPbIBHbIX 
OTOBPA)KEHUSAX KOMMAKTOB 


(IIpedcmasaeno axademuxom I]. C. Aanexcandposoim 13 II 1957) 


§ 1. Ilycts M" uw Mi—yqea n-mepuprx  3aMKHYTHIX OPHeHTHPyeMbIx 
rooOpasua. Ecau { — nenpeppipHoe oro6paxenue M” gp M/) co crenenbio 
Mb, TO 2° — OCHOBHOM n-mepHorit uk MHoroo6pasna1 M" — oro6parKaetcs 
HyJb. B wacTHOCTH, 3TO HMeeT MeCTO pH OTOOpaxKeHun M" B n-mMepHoe 


KAU OBO MpOcTpaHCcTBO. 
IJ. C. Anexcanypos octaBus s3aqauy: oKasaTb, 4TO pH so6om Rk, 


= 


<k<n—1, cymectsyer Bs M” cymectBennpili k-mepupiii wuKa 2", oro6pa- 
mica B Hywb. [lonoxuTesbHbIN OTBeET Ha NOCTaBJIeHHbIi BOMpoc B Goviee 
meH (OpMyIMpoBke aeTcA B 9TOH 3ameTKe. Sa rpymny KoappuuNeHToB 
peTCA Tpylitia palWOHaJIbHbIx HCE. 
CymecTBeHHbIM WHKJOM Ha3biBaeTcaA WHKI He ~ 0 Ha HeKOTOPOM 
eM HocHTeye. Ec HK CyleCTBeHHbIM, TO ero CYMLECTBEHHBIM 
CHTe.I€M Has3blBaeTCA TaKOM HOCHTeJb, Ha KOTOPOM UKs He ~ 0. 
I CKaxKeM, UTO R-MePHbIi cCyMleCTBeHHBIH wnk z* nocpeAcTBOM f 
OpaxaeTCA B HYJb (3anHcpIBaeTca f (z*)=O0), ecm HeKOTOpbIM cyulecT- 
(Hb =HOCHTeIb OM wuksa z* oTroOpaxkaetca mH60 B MHO2KeECTBO, He CO- 
yKallee OTMGHLIX OT HYWA R-MepHbIX WHKJIOB, HOO B k-mepHoe opHeHTu- 
moe MmHorooOpasve M" nu nuKa f(z")~0 B M*. B yaapuefiem nox 
BAMH HOCHTCJIb CYUeCTBeEHHOrO WMKa BCera GyfeT NOHMMATbCA cyule- 
HHbIM HOCHTEJIb. 
§ 2. B reopemax 1, 2, 3 uuka z", oroOpaxaioululica B HyIb, OCR< 
4—1, ABAAeTCH UWHKJIOM, OOpa3yIOllHMCaA B pesybTaTe «paapesaHua» 
+ 1)-mepHoro unksa z*+1, Tlogq sTuM moHuMaetca Ccregyionlee. Mmeet 
TO Teopema, joKa3aHHaa II. C. AmekcaHqpoBbIM HM Ha3BaHHad UM 
opemoh Dparmena — Bpayspay. 
Tyctb komnaxt B, mexamuli B eBKAMAOBOM MpocTpaHcTBe R” u sABIAIO- 
McA CYUIeCTBeEHHbIM HOCHTeseM WHKJa z*t1, Mpef[cTaBIeH B Bue CyMMBI 
Xx KoMMaKkToB: B=B,UB,. Eca B, u By TakoBbl, YTO WAKA yf, 
enenupili c z’t! w nexamuit BR” \B, roMomoruyeH nyo BR” \ B, 
» R™\ B,, To BB, 1) By nexuT k-mepuplli unk 2%, He ToMOJIOrM4HEIli 
uo BB, () By. Stor nuk z?~0 BB, u BB, M ABAAeTCH Tpanuuen wWeny, 
a30BaHHOli BCeMH CHMMvieKcaMH UnkKJia z*t1, HMeIOWMMU XOTH Obl OFHY 
muuy B B,. Ipo rakoit wHka z* Mbl CKaxKeM, UTO OH OOPasyerca 
yeSyMbTaATe «paspesaHHAy WUKNA zht}, | 
Teopema 1. //ycme komnaxm F, aestauud 6 eeKaudogom npocmpan- 
e R”, seanemca cytwecmeenHoim Hocumenem N-MepHoeo YuKAA 2". 
mb | —makoe Henpepolenoe omobpaccenue Komnakma F 6 N-mMepHoe 3am- 
moe opuenmupyemoe muoeoobpasue M", umo yuKa z" omo6pasicaemcs 
uyno. Toeda npu anbom k, O<k<n—|, @ F cywecmeyem k-mep- 
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WAH, 7. 115, Ne2 


Holli CYywuecmeenHollt Yuka 2", 2omonoeuuHolli HyAIo 6 F, omo6 pastarouuly 


8 HY Ab. | 
Ecau 3a F ipHHaTb f-MepHoe MHorooOpasve, TO MosyyaeTcH OTB 


Ha nocTaBsieHHylo B § | safayy. 
JlokazatembcTBo Teopembl | nowyyaeTCA MOCefOBaTeJbHbIM MpHMeHeHHrp 


TeOpeMbI 2. | 
Teopema 2. Jycme komnaxm F, aeocatuuti e@ R", seanemcs CYtUecis 
BCHHbIM HOCUIMeAeM N-MepHOeO YuUKAa Zz", U nycmbo | — maKkoe Nenpepolenk 
omo6pascenue F 6 n-mepHoe 3amKHYymoe Opuenmupyemoe mHOecooOpasue M\ 
amo f(z") =0. Toeda @ F cywuecmeyem (n — 1)-mepuHoltt yuKa z"—1, eomos) 
euunolt Hyato @ F, u maxott cywecmeennoitl Hocumedo Fy YyuKAa 2"~1, 4th 
mnoocecmeo f (F3) aexum 6 noausdpe S"*, 20meomopd@uom (n— 1)-mepHy 
Epopes qua PETRY Oe Ss cane = 
Tloxa3atTeabcerTso. ITlycth y’ —noauasqpalbubi UK B R"S 
3allelvieHHbIt c 2", g-+n = m— |. SanyMepyeM BCce N-MepHbIe CHMIIJI€KCHI 
B Taky!O MocJieqoBaTesbHOCTh T,, T2,..., Tn, 4uToO aa smec6oro k Se 
cumiiekc 7, IpHMbiKaeT XOTA Obl K OHOMy H3 CuMMseKCOB Tj, To,..-, Trl 
mo (n — 1)-mepHot rpanyH. | 
IIpeqnonowxuM cCHayaia, 4YTO HH OHO U3 MHOXKECTB me 
j=1, 2,..., MN, we coqepxuT MHOoxecTBa, 3alenmeHHoro c yf? (*), T. 


i208 RON Oy, ie eee 


O6o3HayuM Yepe3s S Takoe HaTypasIbHOe YHCIO, YTO 


y’x0 B R"\ (0 Tj) 


15) 


HO 


y~0 B BONG Gaaas) 


( 
jie 
ny’x0B REO ANY T;) = R”"\_F, u, 3HauuT, cpequ uncen 1, 2,. 


., N—1 OygerT yqosneTBopstomjee ycmoButo (1). 
ee Nes | 
Cryuaw S10 ~ (lOnaraem. oy eel eee ee 4.= 7" (Ga 


j=2 : 

= PU By). Cormacho («) y’~0 B R”\ Aju, BenegcrBue (1), y7 ~ OF 
R™\ As, wo 9? x0 3B R™\ (AV As) = RN | 
CorjacHo Teopeme @parmeHa—Bpayspa (!) muoxectso A = A, (\.z 
CoyepxKUT TakKOH (n—1)-mepHsti unk 27-1, uTo z21~%0 na Au 2] 


q 


B rpaHuile cummiekca 7j, KoTOpyio o603HauuM yepes S” *. Tloston 
fiZ)jS cer) Pete Ps ochopHom anKntnaN se 1 

Lenb f (x1) =f (2%) Q Ty ectb nexamnit na T, KycoK WuKsa f ("3 Te 
kak f(2")=0, To f(x.) MoKppiBaer cumnmekc T, co creneHbio Hysib. lane! 
Tak Kak Af (4) =f (Ax) f(2"2") cers Tore =O, ie 2 eee s 
ABJIAIOTCH HCKOMBIMH B 3TOM cyly4ae. | 


o — N ral as 

Gayuahs >]. Tonaraem By=Ts, Bo= U. Tj, Ay=f ea) A,=f ie 
j=st1 

Kak 4 B cnyyae s=1, nomyyaem, uro A, () Ay saBaserca CYIILe€CTBeHHBE 

HocuTesemM (2 — 1)-mepHoro wuksa 2-1, Muorxectso B, ) By mexuT B 4ac 
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aHHUbl CHMMNIeKCa T's, KOTOpad He COep2xKUT BHyTpeHHocTH Tex (n — 1)- 
PHBIX rpaHeli, NO KoTopbim T, NpHMbIKaeT K CumnseKcaM 7, To,..., Ts— 
sToMy By, () By He cOsepxUT OTMMUHBIX OT Hy (n — 1)-MepHBIX UHKJOB, 
p(z’)=0, Tak Kak ero uocutemh F,= A, (} A, oToOparkaetca B 
- By. Octaetcsx pacemotpetb cvlyyali, Korga («) He BEINOmHaeTca. Mmeem 
A HEKOTOPOLO fo, 1<jyo<N, y7 x0 BR”™\ fr (T;). Thpegqctapum Ty, 
K n-mepubiii Ky6 J". Muoxectgo f—'(Tj,) coxepxxuT satenmenHoe c y! 
oxecTBo B. Ecaa muoxectso f(B) ectb ogHa TouKa, To, Tak Kak B 
PAep2KHT KOMMAaKT Fy, ABJAIOMIMHCA CyMeCTBeHHbIM HOcHTeemM (n — 1)-mep- 
ro UHKJIa 2”~1, roMowornynoro Hymo B B ((), 1.90), waka z?-1 apsetca 
KOMbIM — €rO HOCHTe/Ib Fy oOTOOpaxaeTcA B TOUKy a. B mpoTuBHoM cuy- 
€ OepeM Takve [Be TOUKH Pp; H Py BB, To f (p,) =f (pz). Cautaem xy6 J” 
CHOJIOXKCHHbIM B M-Me€PHOM eBKJHJOBOM TpocTpaHcTBe M pa3jeIMM TOUKH 
pi) 4 f(p2) (a—1)-mepuHo& runepnaockocrsio E”*; 3amKuyTbIe Nowy- 
MOCKOCTH, COfeprxKailMe TouKH f (pi) Hu f (ps), O603HaYMM, COOTBeT- 


peHHo, uwepes FEY u EZ. Muomecrpa B,=[fC(E2 QJ) AB u 


: 


i=l; (E: 9 JIB — co6crsenupie MOMHOKeCTBA B, nOosTOMY 
'~0O B R"\ B,uB R™\ By. Muoxectso B= B, U Be; B Cumy TeopeMbl 
Pparmena — Bpayspa 8B, B,=f!(E”* J") sapaaetca HocuTenem 


jukia z*—-1, roMomorvyHoro Hysto B B, uB By. Tak kak E* 1; J” 
 cojepxUuT (2 — 1)-mepHbIxX WHKOB, TO WHKI 2?-1 sBaneTCA HCKOMBIM. 
‘eopeMa OKa3aua. 

M3 mpHBegqeHuoro foKazaTesbcTBa Teopemp! | MOxHO MOJLyYHTh Teope- 
iy 3, IpaAMoe jOKa3aTesbCTBO KOTOPOH 3HayHTeNbHO MpoUte. 

| Teopema 3. Iycmo komnaxm F, aeocatyutt 6 eekaudogom npocmpax- 
mee R™, aeanemca cyieCmeeHHbLM HOCUMeNeM N-mepHOe2D YyUKAA z”. Tlycmo 


—Henpepolenoe omobpascenue F 6 n-mepHoe eeKaudogo npocmparncmeo R" 
Au f —makoe Henpepolenoe omoOpascenue F 6 n-mepHoe opueHmupyemoe 
102000 pasue M", umo f (F) ne codepscum Hekomopoti mouku a mHoeoobpa- 
ua M". Toeda npu awbom k, O<k <n—1, cywecmeyem @ R” uau 6 M" 
wHoocecmébo, 2omeomopdHoe k-mepHomy eeKaudosy npocmpancmey, npocbpas 
omopozo AeANEMCA CYeCMbeEHHbIM HOCumMeNem k-mepHoeo yuKAa Zz", 2omo- 
roeuuHoeo Hysto 6 F, m. e. f (z*) =0. 

— § 3. [pu oro6paxxenun n-mMepHoro OpHeHTHpyeMoro MHOrooOpasHA WIM 
-MepHOrO IHKJIa B f-MepHoe e€BKJIMAOBO [PpOCTpaHCTBO HMeIOT MeCTO Cyle- 
youve TeOpeMBI. 

Teopema 4. ITycmo f —Henpepolenoe omobpaoenue Nn-mepHoeo 3aMK- 
ymozo opuermupyemoeo mxocoobpasua M" @ eeKaudoeo npocmpancmeo R”. 
lyemp q<n—1 u C—makot ezomoaoeuunoti nyso @ M" q-mep- 
oli yukA mHoeoobpasua M”, umo yuxa f (2) x0 na f(D), 2de D—cy- 
yecmeenHolti Hocumers 6’. Toeda 6 R” cywecmeyem noausdp Q, He Co- 
epucaLutl OMAUMHOLX OM HYAA p-MepHolx YyUKACB, p+q=n—I1, npoobpag 
omopoeo seasemcn cyiuecmeeHHbim Hocumenem p-MepHOeO YUKA Z?, 
omonoeuunozo Hynio @ M". ITpu amom au6o 2” sayenaen C q-mepHolm 
ukaom Ci, noayxarolumMcA U3 0” nocpedcmeéom ¢-modug@uKayuu, aubdo noausdp 
) seanemca cymmoli KOHe4YHO2O YUCAA NpPOCMbLX AOMAHOIX, He UMeIOLYUX 
Ouux moueK. 

Teopema 9. JIycmo  f —Henpepolexoe omob pastenue n-mepHozo 
onusdpancnozo yukaa M" @ R", wu nyeme qn—1luC ecme q-mepueut 
ukae M", aeoaumut yeauKom 6 OOHOM U3 N-MepHolX CUMNAeKCOB HeKOMG-~ 
oli mpuaneyanyuu M". Ecau 6 M" cytwecmeyem makoti cywecmeennolti 
ocumeab D yucaa ©’, umo YUKA f(C)x0 na f(D), mo 6 R" cywe- 
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emeyem noausdp Q, ne codepoatuyuii omauunolx om HYAA P-MEPHOlX YUKO 
pP+q=n—I1, npoo6pas Kkomopoeo seanemca CYWUECINGEHHOIM = HOCUMeNes 
p-mepHoeo yukaa z”, eomoaoceuunoeo nynwo @ M", IT pu smom au6o z?x 0 ¢ 
M"\ ®,, ede ©, — Hocumead q-mepHoeo yukaa Ci, noayuawuweeoca us C 
nocpedcméom ¢-moduquKayuu, su6o nonusOp Q AeAReMCA CYMMOLi KOHEUHOEL 
HUCAA NPOCMbIX AOMAHLIX, HE UMEeHOLUX OOWYUX mo4eK. 

B 3akJNOUeHHe BbIpaxKato OnarojapHoctp II. C. AnekcaHyposy u K. A, 
CuTHUKOBy 3a OOVJIbIyI0 NOMoMID, OKa3aHHyt Jp pellieHuu 3ajaun. 


MockoscKui rocymapcrBeHublit YHuBepcuter Tlocrynuso 
um. M. B. Jlomonocopa 13 If 1957 


UUMTHPOBAHHAA JIMTEPATYPA 
1P.S, Alexandfott, Dimensions Theorie, 1932, pp. 106, 161. 
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fornsayn Akawemun nayr CCCP 
1957. Tom 115, Ne 2 


_MATEMATHKA 


C. J. SMJEJIbMAH 


HEKOTOPbIE TEOPEMbI OB YCTOM4MBOCTH PELEHMM 
MAPABOJIMUECKHX CHCTEM 


(ITpedcmaenexo axademuxom H. I. Mempoeccum 14 II 1957) 


|B uacrosmel saMetKe usnaraiwrcsa HeKoTopple TeopembI 06 ycrotiumpocru 
JIatlyHoBy pelleHuli mapaOomuueckux B cmbicne WM. I. Terposcxoro (3) 
iCTEM 
6) 1d 5 1 9 . 
u 
af =P (br x)Y= mb Patt H)e (1) 
k=0 
me, i od : : 
} n(¢, —- rr — IuddhepenuuabHbli onepatop nopatka Rk c HempepsIBHBIMH pu 


20 Kosbpuunenrami | ,OMpeeJICHHBIX B NO yupocTpancrtBe ¢>0 u npuHaswexa- 


(AX B KaxKou nosoce [0, 7] Knaccy E equHcTBeHHOCTH peweHua 3anaun Kom. 
WM pe3yJIbTaTbI MOyuaOTCA C MOMOILbIO H3y4YeHHA MaTpHb! [puna cucTeMBI 
.) B nomynpocrpauctsBe f>0, koTopoe aHaJIOrM4HO MCCIEQOBaHHIO TOM MaTPULbl, 
POBOMUBINEMYCA ABTOPOM JIA YCTAHOBJICHHA Pa3JIHUHbIX JIMYBUJIeBbIX TeOpeM. 
€KOTOPble€ H3 MOJyYalOWMXCA Ha 9TOM MYTH KPHTepHeB ABJAIOTCA Henocper- 
TBCHHbIM OOOOUIeHHeM H3BeCTHOH Teopempl A. M. JIanyHosa (7) Ha ypaBHeHHa 
YaCTHbIX MpOM3BOAHbIX nNapaOomMyeckoro Tuna. OrmeTuM, 4TO napadou4u- 
cTb cuctempl (1) mpeqnonaraetca B Kaxgou monoce [0, T], 0< T<o, 
3yyaeTca Bolpoc 06 ycTOHYHBOCTH TPHBHaIbHOrO pelleHHA CucTempl (1), 
| Onpexeneune 1. Marpnua Ipuna G(t, t, x) cucrempl (1) yaoBue- 
BopsxeT ycaoBuHo JI, (JI,), ecm ana moOoro tf >tS0 MW X%,..., Xy 


| ; —n 17 2b 
IG (t= x) |< Cat, y"exp{—al|t{t; g=prq; OW) 


ue (JI2) 


yo» 39) Co — HONOKUTeMbubIe ocToAHHBIe; a(t, t)=0; a(t, t) — MOHOTOHHO 
ospacraroulaa cbyHKuuA aprymenta t; B JI, a(t, t)—> co pa PuKcuposax- 
t+ co 


hG@ (t} vx) |< Cha (ty)T Sexp \- 8a (t, =)” — Cy 


x 
a 


OM 7. ; ; 
Onpeyeneuue 2. TpusnanbHoe pelleHwe cucrempl (1) Ha3biBaeTca 
ecTofuupom no Jianynosy, ecm jaa smooOoro ¢>O0 Haiigetca 
akoe 5>0, uTo gua sBcakoro peueHHa u(x,t)@E Takoro, To 
u(x, 0); <8e%!*!, umeer mecro HepaBencrTso | u(x, t)| < ee" le (Ex-ycTon- 
HBOCTb). TpuBvasbHoe pellieHwe ACHMIMTOTHYeCCKH YCTOHYHBO, eC O- 
omuutembHo |u (x, t)|e-*!*!+0 paBHomepHo mo x (E,-acuMMTOTH- 
t+ co 


ecKad ycCTOHUMBOCTS). 

Viz ouenox JI,, JI, u upescraBneHua peilieHua wepes matpuuy Tpuna 
aewyer: 

Teopema 1. Ecau eeinoaneno ycaogue JI,, mo mpueuanonoe pewuenue 
ucmembt (1) E o-ycmotiaueo. Ecau oe ebinoanexo ycaosue JI,, mo mpusuaas- 
oe peuenue Ep-acumnmomuuecku ycmotiuueo, k< (268)"”? (eyq)t!. 
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Ycaoeue Jl, ebinoaneHo, eCaAu: 


1) a) R(P(t, 3) a, a) <{— fi (t)|o + fo(t)} | a? 022 z1060e0 KOMNACKCHO | 
BHauHO2o eeKMopa a, <snmbo2e0 t>O U ANOLX BELYECMECHHOLX 91,..-5 Fri) 
(, ) osHauaem cKaaapHoe npouseedenue, f,(t)—nozoscumerbnole hynkyuus 


fea) 


Vi, (t)dt< +00, [=1, 2; 6) modyab “wacmHoeo om Oenenus Koagdqpuuuenmot ' 


0 
cucmembl Ha f,(t) oepanuuen. 


2) R(P(t, s)a,a)= S RPG, e)a,)0) < {=f Olle) Fieqt 


los} 


+ fe(t)}lals f(t), fe(t) — noazoocumenonoie ynKyuu; Vis (t) dt< co! 


ycaoeue 16). ws 


3) Cucmema Cc nocmosKHolmu Koaduyuermamu, P (s) = Sy Px (3); ypae:\ 
k=e2r hi 

Henue det {P(s) —AE} =O umeem Kopeno c eewecmébeHHol 4uacmoio, obpa-\ 
waruyelicA @ NYA’ AU’ npu so=0; mampuya Po (s) npu |s|=1 umeens 
COOCM6eHHbLE B3HAYeHUSA, GeleCMeeHHAA 4aCMb KOMOpolx He ob patyaemcs| 
6 HYNb HU NPU KAKUX 3y,..., Sn. 
Ycaoeue Jl, 6biINOAHEHO, eCAU: 

t é 

1 2b n* 0. 2b | 

4) R(P(t, s)a, a) C—fi(é) fs] + lal \ fs 8) a8 =a" (t, t) > cox 


iN 


09 << 99; ycaoeue 16). I 

0) Cucmema Cc nocmosHHolmu Koagdduyuenmamu; ypaeHedue det {P (s) +] 

—hE}=0 umeem Kopnu, 6ewecmeeHHan 4acmbo KOMOpelLx Ne OOpaimaemcA) 

< 1/25 .¥ 

6 HYAb HU NPU KAKUX BeWWeCMBEHHOLX 3,,..., 3n; a(t, t) = (t—7) 3) 
F * * 

8) << min {— Rhx}; An — KOPHU YpaeHeHus 


det | 


5 63) eee): VT 


k=0 


Onpeyenenue 3. TpuBvanbHoe pemenve cucTtempr (1) Ha3gprBaeTcs| 
HE yYCTOHYUBBIM, eC CylecTByeT TaKOe & >0, uTO, KaKoe Obl 6 > Q| 
He Obi0 BHIOpaHo, BCerja HalijeTcA Takoe peleHne cucTempi (1) u (x, Zt) €E,| 
| u(x, 0)|< det! *!, wy Taxoe T>0, uro sup {|a(, Tye ieee | 


Teopema 2. 1) TpueuaavcHoe pewenue cucmemel (1) 6yoem Ep -Heycmoti-\ 
4UBbIM, ECAU OA KANCO0eO BeKMOpA a = (Cy, Cy, Oa Oj gage Cpe eee Cue : 
b= (0, . 0, Oity ee » Djtm, Q,...,0), C=a—b, mol, Uw xomeee 


OOHOeO nabopa Cea 


1 fl 


RP (ta, )—(P(L aad >FH/6P; Vi @Qadt = +00. : 


2) laa cucmemet C nocmoaHNoimu Koagquyuenmamu MpusBUAAbHOe peule- 
Hue bydem Ey-neycmotiuueo, ecau xoma 61 OaA odHoeo Habopa oc) aa 
xomA Obl OOUH KOpeno onpedeaumernn mampuyor P(s)—E umeem noaoou- 
MeAbHY10 BeLYeCMBeHHYIO “acmMo. 


Ou (6) 
Sameyaunune. Jina cucrempl F al on 9, )4 TPHBHaJIbHOe pelwenve 


OygeT Ey-ycrofuuso, no E,-Heycrotunpo c moOpim 7 >0. Jaa ypaBHeHHa 
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= Au—u; Co =4/,3 89 = 1; 26=2, nosromy k< 1, TpHBuanbHoe pele- 
pe E,-n-acumntoruyecku ycrtoliunpo, Ho E£y,4,-HeycToliuHBo, Tak KaK 9TO 
HRBHEHHe HMeeT pellienve de(t2) t+ (N41) x, ys 0, 

| Ecam paccMaTpuBaTb napadoumuyecknue B cmpicae V1. T. TlerpopeKoro cucTeMHI, 
ep 2Kalline NPOW3SBOAHbIe BLICLUerO NopsyKa 10 ¢, TO yxKe JIA CHCTEM C MOCTOAH- 

MM KOSPPulMeHTaMH, COMepXKalMX MMIUb Ppynny crapwmx no nopayKy Wuc- 
PeHUMpOBaHuA wWieHOB (B MapaOouMYecKOM cCMBICJe) GyAyT HecrpaBeWIHBbI 
PPeMbI OO ycTowunBocTH, TaK KaK JIA TaKMX CUCTeM pelieHHAMM OyLyT crTe- 
f wu t. Onuako KputTepuu ycToliunBocru 4), 5) ocraiorca cmpaBeqIMBbIMH, 
i MB HHX BMecTo P (t,o) nocraBuTh| oc |? P*(t, o), re nocueqHAA MaTpulla COOT- 

CTByeT CHCTeMe lepBoro MopsyKa no ¢, NoMyYeHHOH M3 UCXOMHOM CHCTeMbI 
cilero NOPAAKa, H NOMyYaeTCA U3 MATPUUbI COOTBETCTBYIOMIEM CHCTEMBI OObIK- 
))BEHHBIX TudepenHuUnabublx ypaBHeHuli mpeoOpasopannem VM. T. Tlerpos- 
Horo (), erp. 30—31). pupezem nexoroppie mpocto foKa3biBaeMble TeO- 
MBI OO YCTOMYMBOCTH VIA CHCTeMbI, KOTOPad NOmyuaeTca u3 cHcTeMpI (1) 
ipHOaBJICEHHeM HeJIMHEMHOFO Caraemoro. 
|| PaccmoTpymM cuctTemy 

Ou iO 
=P palette, x, w), (2) 
yCTb OHA MMeeT TPHBHaJIbHOe pellleHue. 
| Teopema 3. 1) Ecau 6oinoanenot ycaoeusnA: a) OAA AUHELIHOL Cucmemet 
paoeue JI, Cc addumuenoti dynKyueti a® (t,t), m. e. a(t, t) = a(t, B) + 
+ a (B, ct), t<CB<ct; 6) f(t, x, u) NenpepoieHa no coBoKYynHocmU apey- 
famce Hp 1 > 0. .—- oot =< OO, (Se 10.8, My 10 =, oo 
jet, 2,..., Ni B) |f(thoxp wt g(t)|ul> Ozn Oocmamouno maabix 
t 


{ek 1 *1; aa (t, 0) — \ g (t)dt +> ew; «— HeKOMOpPAaA NoAOICUMeAoHAA No- 


t+ co 


0 
| ate onpedenneman “4epe3 6, Co, k, 6, mo mpuseuanronoe pewenue 
ucmembl (2) Ep-acumnmomurecku ycmotiaueo. 

2) Ecau 6oinoaHenol yCaoguA: a) OaA aUHeuHO Cucmemolt ycaoeue JI,; 
) f(t, x, u) Henpepolena no coBoKynHocmu apeymenmoe npu t>0, —oco< 
ierec 060, S SM 2s in) ul RB) lf (Gx, wy Se) ay Caa* docma- 


co 
1OUHO MQAANOLX | |; \ g(t)dt< +, mo mpuseuanoHoe petleHue Cucmemol (2) 
0 


fp-ycmotiuueo. 

3 mn. 1) Preopempr 3 caeqyer: 

Teopema 4. Ecau e6binoanenot ycaoeus: a) OAA AUNeLHOLL Cucmemo! 
@Azoeue JI, c ait, «) = (t— +)"; 6) ycaoeue 6) n. 2) meopemo. 3; 
mi, x, UecCln ts, 8>>0, Ona docmamouKo mMaaoix |u|, mo mpu- 
UaNbHOe peuleHue cucmemol (2) acumnmomuuecku Ey-ycmou4ueo. 

B yacTuocTu, yculoBve a) TeopeMbl 4 BbIMOJIHeEHO JIA CHCTeM C NOCTOSH- 
BIMH KOS*pPHIHeHTaMH, Y KOTOPbIX KOPHH, OMpefeMHTeA MaTPHILbl 
> (s) —hE wMmeloT OTPHaTeJIbHYIO BCLLECTBEHHY!O YaCTb IPH BCeBOSMOKHBIX 
CIIECTBCHHBIX 3,,...,0n. Ecaa paccmMaTpHBaTb f, He 3aBMCALyIO OT x, 

H3yYaTb YCTOMYHBOCTh TPHBHAaJbHOrO pellleHHA cucTeMbI (2) B Kslacce 
CWICHHH, 3aBUCAWIMX JHlIb oT t, TO Teopema 4 coBnayaeT C H3BeCTHOK 
eopemoli A. M. Jlanynopa (7), a u. 1) Teopempr 3 (k =0)—c npeqnome- 
WeM, J[OKa3aHHbIM B (°) (cTp. 234). 


UepHoBuuKuh rocyapcTBeHHbIit Tlocrymu.10 
yHHBepcHTerT 12 IL 1957 
UMTHPOBAHHASA JIMTEPATYPA 
1Y.T. MerposcKku i, Boas. MIY, B. 8 (1938), % H.T. Lerposexknu ht, Jlex- 
HH 110 TeOpHH OObIKHOBeHHDIX AupepenuMarbHbIX ypaBHennit, M.—JI., 1952. 1B}. B.Hembiu- 
uli, B. B. Crenauos, Kavecrsennan Teopua WuppepenunabubIx ypaBHenul, M.—JI., 
49. 4C,. 0.9% ne1bMaxH, Martem. cOopH., 33, 2 (1953); 38, 1 (1956). 
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Jloxnnagn AkayemMunm Hayk CCCP 
1957. Tom 115, Ne 2 


Bb. B. PAYIIEHBAX 


OB HCTOUHHKAX 9HEPIMK MPH TEPMHYUECKOM 
BO3SBYKEHHH 3SBYKA 


(ITpedcmasaeno axademuxom M. B. Keadouuem 14 II 1957) 


1. Bonpoc 06 ucTrouHuKe SHeEpruu pH TepMH¥eCKOM BO3OYKeHHH 3BYKa))’ 
B JIBHXKYWIeMCA rase pemaerca B pAye paOor HeBepHo (17). OOnl4uHO mpexnoma-| 
raioT, UTO CHHCTBCHHbIM HCTOUHHKOM 9HEprHH WIA NOMepxKaHuA SBYKOBbIX) 
KomeOaHul ABsIAeTCA TensOBbIZemeHue. IlockombKy BO MHOrMX paOoTax BOTIpoc) 
06 HCTOUHUKe SHEPrHn ABJIACTCA HCXOJHbIM NYHKTOM paccy*KeHuA, BCe Tocue-| 
LYIOMHE NOCTPOeCHHA HM BHIBOAbI OKAa3bIBaIOTCA B SHAYHTEbHOH Mepe OLIMOOU-| 
HBIMH. 

2. Hanumem ypaBHeHve moToKa 9HeprHuu 


v8 : 
D= y+ pvlyT + pv; (1), 


3]leCb p — IWIOTHOCTh rasa; p — aBuJleHve; U—CKOPOCTb TeYeHHA; Cyl —} 
BHYTPeHHAA JHEprUs. | 

Jipa mepBbixX CJlaraeMbIX OMMCbIBaIOT TepeHOC SHEPrHH TMOTOKOM Maccbl, } 
a mlocuieqHHl — nepefauy ee JaBneHvem. Bo36yxeHne akycTHuecKHx KoseOa-} 
HU CBA3aHO C Mepefayeli HMMIYJIbCOB aBJICHHeM, H NMOSTOMY H3 TPex ClaraeMBIx } 
2 nocnenHee Claraemoe pV MpesCTaBJIAeT OCHOBHOH HHTepec. 

IlycTb HenoszBuxKHAaA OOAaCTb TernIonNoABoAa L orpaHnueHa JBYMA KOHTPOJIb- 
HbIMH IJIOCKOCTAMH, HOPMAJIbHbIMH K OCH PpaCCMaTPHBaeMOro OAHOMePHO"O Te- } 
uenua. IIpeqnosoxwKum, uro OOacTb & UMeeT MaJIyY!O TIPOTAXKCHHOCTb NO CpaB- 
HeHHIO C JJIMHOH BOJIHbI BO3GyKAaeMbIX KOMeOAHHH, H MOSTOMY K MporeccaMm, 
HAYWMM BHYTpH &, MOXKHO MPHMeHATH TunoTesy CTallMoHapHocTu. CpaBHuBas 
NOTOKH SHEPrHH pv Ha OFpaHwyuMBalouWINx OOsacTb L& nwocKocT#x, NOCTaBUM 
BOIIpoc O KOJIHMYeECTBE SHEPruu STOTO Bua, «M3 yYaeMOl» OOMaCTbIO TeMJONO- 
Bofla, H OO HCTOUHHKe STOH ZSHEprHn. 

3. Bynem o603HayaTb HHAeKcaMH | u 2 BeHUHHBI, COOTBETCTBYIONIMe TI0C- 
KOCTAM, OPpaHH4unBalolluM YL. 

Ecum HamlvcaTb 3aKOH COXPpaHeHHA SHEPrH OTMeMbHO WA 9eMeHTa TOTOKa 
B CHCTeMe OTCUeTA, ABH XKYUeHCA BMeCTe C HUM, H OTJENIbHO WIA WeHTPa TA2KeCTH 
STOrO 3JIEMCHTA, TO, HCNOMIb30BaB ypaBHeHHe HepaspbIBHOCTH, HETPYHO nowy- 
YHTb CJIeAyIOUNe PaBeHCTBA: 


Q = pve, (T2 — 11) +\ pao; 


x 


(2) 


E90 (Shee ap (3) 


Sy 
a 


ayecb Q — Teno, P — MexaHwuecKand SHEprua, NOABOAUMBIe K rasy B OGmacTH 
x. OuepuguHo, uro J2—2W =Q+P, a 


P02 — paws = \ pdo + \\vdp. (4) 
x 2 
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_ Takum o6pasom, NOTOK SHeprun pv, «Hu3myUaeMbIiiy OOacTHIO YM paBHbllt 

Us —P,V,, COCTOMT H3 JByx cyaraempIx. IlepBoe 43 HHX CBA3aHO C TeIVJIO- 
ONBONOM HM H3MCHCHHEM NOTOKa BHYTPeHHeH 9Hepruu (2), a BTopoe — c NOL- 
i MexaHHyeckOH SHeEprveli HW H3MeCHEHHeEM TOTOKa KMHeTHYeCKOM IHep- 
u ; 


VintepecHo OTMeTHTb, YTO 3aaHue MapamMerpoB TeyeHUA Ha rpaHulax o6- 
3 
acTu &, XOTA HM ONpeyeuAeT H3MCHEHHE NOTOKOB PU, pUCy U > a cuejo- 


aTelbHo, HP -+Q = 92— Ji, He ABMAeETCH DOCTATOUHIM, YTOOHI ONpPeeUTb 
OJIIO H3MeCHEHHA MOTOKAa pv, CBA3AHHYIO C TeNJIOBbIMH BeIMYHHAMM, UM OVO, 
BASAHHYIO C MexaHHyecKuMH BemMuHHamMH. Heo6OxofsumMo s3aaTb elle OMH 
(apaMeTp, HalipuMep TerionofzBoy Q. SananHue Q BblemAeT WebIM Kacc Mpo- 
ecCOB B OOlacTH 4, SKBUBAJICHTHbIX C ITOH TOUKH 3peHHA, MpHuem chaKTuYEC- 
“HH 3aKOH H3MCHCHHA P H YU BOMb L OKA3bIBAeTCA HeCYINECTBEHHEIM. 

4. IlycTb BeJIMUMHbI p UW VU UMCIOT TAaPMOHHYECKH H3MeHAIOIIMeECA BO BpeMe- 
WH cocTaBJisiommMe Sp u dv, mpHuem mepvog asTuX KoMeOaHUu OypeT +t. Torga 
peqHAA akyCTHYeCKaA SHEprHuA, UsyYaeMand OONacTHIO L, Oyler 


1¢ : 
A= \ (8p,80, — 8p,80,) dt. (5) 
90 


Ha ocHoBaHHH paBeHcTBa (4) MOXKHO HallucaTb 


\8p dso + \ bu dap |dt. (6) 
= x 


BeMunubl, CTOAMIME B MIPAMBIX CKOOKAX, y2KE HE ABJIAIOTCA FAPMOHHYeCKMMH 
‘PyYHKUMAMH BpeMeHH, XOTA HM NpOMosMKaloT H3MCHATHCA C MepHOOM 7. 

O6o3HauHB cumBosiom A nepvosuueckHe, HO He rapPMOHHYECKHE COCTAaBJIAIO- 
ve, HMelouMe NopsnoK $2, HanMweM Ha OCHOBaHHM paBeHcTs (2) u (3) 


T Tv 


\(\ Sp ddo| dies \A [O— poe, (Fa = Fl ae: (7) 
Oo 0 


2 


i(§ bu ddp| dt = \afe 50 (3 +) | dt. (8) 


IIpu TepMuyeckoM BosOyKeHHH 3BYKa MeXaHHuecKad SHEPrus, MOLBOAMMaA 
ik noroky, P = 0. Ilosromy, cormacHo paBenctBy (6): 
| 4 4 0; v? \ 

ne =f [Ac oe Apoged hae Neo (3 ae 3) dt. (9) 


/ 
0 


a 


| Mopmysa (9) NoKasbiBaeT, YTO SHEPIMA akyCcTHYeCKUX KOeOaHHi MOXKeT 
feet Kak H3 TeMJOBbIX WIeHOB (TeNONOABOA H BHYTPeHHAA 9HeEp- 
rua), TAK M H3 NOTOKA KHHETHYUeCCKOM SHEprUn. 

B stoi cBA3H OCOObIM MHTepec BbISbIBaIOT Ba 2JIEMCHTApHbIX powecca. 
Tlycrh $v, = Sv = Sv,. Torga ddv = 0 u, corsacHo dopmyse (7), NepBble 1Ba 
qleHa B paBeHcTsBe (9) JalyT Hysb. STO O3HayaeT, YTO BCA SHEPIUA AKYCTHYECKUX 
KOeOaHHi 3aMMCTBYeTCA U3 KHHETHYeCKOH 2Hepruu TeyeHua. Haobopor, upu 
mpowecce, xapakTepusyemMom yculoBHem dp, = dp = Spo, BCA SHEPrMA aKYyCTH- 
YeCKHX KOseOaHHH OyeT 3aMMCTBOBATLCA H3 TeMVJIOBbIX WIeHOB. B nepBoM U3 
Ha3BaHHbIX 2JICMCHTaPHbIX [pPOWeccoB NMOMyYaeTCA MONOKATeMbHbIM NOTOK 
akycTuyeckoi 9Heprun A (5), T. e. BOSOYKTeHMe CHCTeMBI, eCJIM CBr 110 dase 
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mexny Su u SX = dp,—Sp, Oyyet no a6comoTHo BemmunHe MeHee x/2. [Ipu | 
stom 3X uMeeT tbu3H4eCKHK CMbIC COMpOTHBJeHHA 30HbI &. Bo Bropom 9ue- | 
MeHTapHOM rIpollecce BO3s6y2KTeHUA CHCTEMbI BO3MO2KHO, eCJIM CABHr NO dase | 
mexiy 5p u SE = dv, — dv, OyqeT no a6comorHol BeMUMHeE MeHee 7/2. 3yecb | 
SE xapaktTepu3yer pacuimpenne B oOsacTu 4. IlocmeqHee nowOmwKeHHe ABIACTCA | 
oOoOmleHHeM KpuTepHa BO36yxKTeHHA Pesend Ha ClyYal WBM*KYUeHCA Cpepl. 
Ecam B CTallWOHapHbIX YCJIOBHAX ra3 HenosBuxKeH, To casa SE copnasaer c da- § 
30H TenuonozBoya (*), H 3TO JaeT KpHTepHu BosOyxKTeHHA Penes (1). Paxtu- 
yecKad pealu3alua OOOUX 3JIeEMeHTaPHbIX MPOWeCCOB BO3MOXKHA IPH COOTBET- 
CTBYIOWMX AaMMINTYax HW casax KONeOaTebHOM COcTaBJIAIOMeH TenONOABOA. 

O6pruHO 06a MexaHH3Ma BOSOYKMeCHUA MelicTBYIOT OJHOBpeMeHHO. Mx B3aHMo- | 
jleHcTBHe TIpHBOAMT K C/IOXKHOH KapTHHe yCJIOBHM BosOyxJeHHA (°). 


Ilocrynuato 
WE dhe ie 


HWHTHPOBAHHAS JIATEPATYPA 
1A.A.Putnam, W.R. Dennis, Trans. ASME, 75, Ne 1,15(1953) 2? GH.Mark- 


stein, W.S quire, J. Acoust. Soc. Am., 27, Ne 3, 416 (1955). 3B. B.Paymen6ax, ¥ 
FIAH, 91, Ne 4, 749 (1953). 7 
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Hornuanne Akanemun Hayrk CCCP 
1957. Tom 115, Ne 2 


PH3SHKA 


K. HW. AJIEKCEEBA u H. JI. TPHPOPOB 


| CEYEHHE HEYMPYLroro B3AHMOJIEHMCTBHA MPOTOHOB 
C KHHETHYECKOHM SHEPPHEM BOUJIbDIIE 7 Bas 
C ATOMHbIMH SAAPAMH YIJIEPOJA 


([Tpedcmaenexno axademuxom JI. B. Cxo6eabyoinem 15 I 1957) 


| B HacTOAUeH CTaTbe MPHBOLATCA pesyJIbTaTbl H3MepeHUA CeueHMA Heympy- 
jOrO B3aHMOJeHCTBUA TIpOTOHOB C ApaMu yruiepoda Ha reoMarHHTHOM wWMpoTe 
nN B cTpaTocdepe (1) B O6acTH Tex 9HeprH, WIA KOTOPbIX PaHbile HaMH 
‘ba HalieHa Malad HeyMpyrocTb CTOJKHOBeHHA C erKuMM Apamu (2). 
| IIpu6Ooppl 1a u3sMepeHua ceyeHua Heynpyroro B3avMoselicTBUA (cM. pHc. 
la M 2a) cocTosiu u3 TemecKona (pagel cueruuKoB D, A, B, C), oKpyxeHHoro 
DOJIDIUMM UHCJIOM TOMOCKOMMYeCKUX CYeETUHKOB WIA PerucTpalluH BTOPMUYHbIX 
MacTHI, OT B3aHMOJelicTBHA B rpadure u cBuHue (cueTunKn D, A, B, C taxxe 
bIIH BKJOUeCHBI Ha rogockon). Mexay panama Bu C Haxofusca dusbtTp 
M3 8 cM cBuHIa U O,9 cm amtomuHusa. B npocrpaHcTBo Mexkyy cueTunKamu A u B 


N-cm “mun ‘crepad™ 


bapa 
= 
Ss 


ad yacmu. npu 


cS 
(=) 
aS 


< 


SS), 
CM 0 5 Wom 
ph IL 


ste 


Yucno nubued 6 Hukne 
<2 
=") 
i) 


100 200 300 400 500 2-cm* 
[nybuna ammocpepel, Xx 


S 


Puc. 1. / — uncio wHBHeH M3 CBHHUa pH H3MepeHHAX O6¢e3 
rpaurTosoro PuibTpa B TelecKkone; 2— YHCJIO JIMBHeH H3 CBHH- 
lla IIpH H3MepeHHAX C rpadutom (16,8 r-cM~*) B TesecKore 


uepes KarxKJIble 3 MMH. BUBHTaJICA WIM BbIABUPaJICA U3 Hero UCCeyeMbIit PUIbTp 
Y — y3menpueHHbiii rpadut (nmoTHocTp 1,0—1,1 r-cm *, rommua 16,0 r+ CM Je 
[lonpoOuoe onucanue mpHOopos AIA onpeeieHnaA ceveHHsA B3aMMOJeHCTBUA 
6biio JaHo B craTpe (°). Jia ompeqemeHHA CeYeHHA MbI MCHOJIb30BaJIM 9KCTeEpH- 
MCHTAJIbHbIC JaHHbIe, OTHOCAUIMeCA K BbICOTaM > 20 ko. Ipy6aa olleHKa NOKas3bl- 
BaeT, UTO OMpesleseHHe CCYeHHA MbI IPOH3BOAHIM AIA NOTOKAa MpoTOHOs, cpesn 
KoTopplx 80% HMeIH KHHeTHYeCKYyi0 9HeprHio Ooubuie 7 Bas, 43 nocmeqHux 


* CnmowHoli munueii yKasano MomoxKeHHe rpaPHToBoro (:ubTpa BHYTPH TeecKona; NyH- 
KTHPpOM — MosoxKenHe MapadHHOBoro (pusIbTpa. 
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OKOJIO 3/4 HMeIH CpeqHto10 9Hepruto ~ 12 Bap. Ceuenne Heynpyroro B3aMMojeli- 
CTBHA IPpOTOH — Apo yruepoya Oblo onpesemeHo JBYMA MeTOaMH. 


Ta6muna 1 
JIMBHH H3 CBHHIA MpoSer | Ceuenne 
Tury6nna oe Peis c rpad@utom* Foro mee 
B TelecKone B Temeckone B3aHMO- | 
aTMocdepbI ve so = Noss Be pie a nelicTBHa ~ 
Xx, Tecm—2 TUBE. Pb, JHBH. Pb, = Lo iy 
CSdaie bie Sconeoaneiey N nusn. Pb ee MO | 
i 
53,0 0, 452-+-0 ,026 | 0,369-+-0 ,024 | 0,816-+-0 ,070 és 
46,7 33,7 | 0,454-£0, 024 | 0,370-E0,019 | 0 ,815-F0,059 | 0,754+0,030] 63={2} 315-150 
,0 0,609-L0 ,029 | 0,481-+0, 012 | 0, 709-++0 ,039 


* Tonmuua rpaputa 16,8 r-cm-. 


1 MeToxh yMenpmenuua notToKa QJUBHeEOOpa3y Ww- 
Ike HW KOMNOHCHTH NPpH NpoxoKMeHuuH Vepesrpaguy4. 
C noMonibIo roflocKonMuecKHX CUeTUHKOB MbI MMe BO3MOXKHOCTS W3y4aTb 


Vem mun -crepad' 
p 
\ 


SS 
S 
S 
ie 
| 
Ma a 


SS 
S 
S 
at 


l- 
i 


“2 
4 
Z| 


4 
as 


<a 

ESS 

S 

S 
Ss Z 


Yucno nubned @ bepxred vacmu npubopa 
S&S 
= 


a 
vi 


/ 


S 
S 
S 
Fg 
eee 
{i 


£00 400 ecm” 
fnybuna ammocwepor, x 


Ss 


Puc. 2. J —uncno mHBHeH B BepxHeit yacTH npvOopa mpu H3Mepe- 
HHAX C TpapuTOBbIM ubTpom (16.8 r-cm~2); 2 — ypyeno JIMBHeLt 
B BepxHeH yacTH MpHOopa pH u3MepeHHaAxX Ges rpaduToBoro uabtpa 
(pou); 3 — pasHocTb KpnBbix J H 2; 4—necTuHHOe HCO B3aHMo- 
WeHcTBMM BrpaduTe c yyeToM Bcex MonpaBoK Nace 


Takue Cy4av, KOrMa OMHOUHAA 3apAKeHHAA YACTUIa (NpoTOH) npoxoguna 6e3 | 
B3aMOeCHCTBUA Yepe3 BePXHIOIN YaCcTb TesecKora (uepes NepBble TpH paya~ 
cuetunkos D, A u B, pacnomox*KeHHbIx BbILWe CBHHILOBOTO (uIBTpa) W HCHBITEI- 
BaJla HeyIpyroe B3avMOseicTBHe B CBUHIOBOM 610Ke. IIpu stom mp oToOupasn 
TOJIbKO Takue Cy4aN, Kora YaCTHIb! OOpasoBaBilerocA B CBHHWe AUBHA TO- 
NalasM TObKO B CueTunKH C, E, M, M,, N, Ny, pacnonoxeyype B HWDKHeH 
yacTH TpHOopa OKONO CBHHIa (TAK Ha3bIBaeMble JMBHU 6e3 «oO6paTHoro ToKa» 
uacTul). Mnmocrpatuei npiMeHenHoro Hamu cnocoba oTOopa ABAAeTCA HBeHE 
M3 CBUHIa, H300paxKeHHbIt Ha puc. la (cpaOoraBimne np NpOXORMeCHHH YacTUIE 
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(eTUHKH OOOSHAYeHbI YePHBIMM KPyXKaMh). 
(MCO TaKHX JIMBHeH M3 CBHHUa Mponopmuno- 
BJIbHO TOTOKY OAMHOUHBIX JIMBHeEOOpasyr1onlNx 
ACTH, MafatoulMx Ha CBHHeL, WH YMeHbilaeTca 
(DM MOMeWeEHHH TpaduTa B TeecKoN cooT- 
prcTBeHtio YMeHbIUeCHHIO NOTOKa OMMHOUHDIX 
oOpasyiouluxX UacTHul. 

Ha puc. 16 npuBeyenbt pesysbTaTbI H3Me- 
PHHA UHCIa B3aMMOfelCTBHH B CBHHIe MpH 


lannduH rpaduta B Teneckone NGspp (KpuBas 2) 


© 
| 6e3 Hero Nzepp (KpuBaa /) Ha pasuiua- 
HbIX TyulyOuHaxX B aTMocidepe. IIpuBezeHHbie 
Pia 8 HCMpaBJIeHbI Ha CJlyuaHbEIe COBNayeHHuA 


Ha 6-JIMBHH *. Besye yka3aHa cpequaa KBay- 
HATHUHAA CTATHCTHYeCKaA OWIHOKa **. 
| M3 ,aHHbIx, NPMBeJeHHEIX Ha puc. 16, Mox- 


jO oOnpeyenuTb mpoGber as MW CeueHve og Heyn- 
h Toro B3aHMOJeHCTBUA TIpOTOH — Apo yrvie- 


Hoa, TOJIb3yACb (opMy0u, Yy4HTbIBarolleh 


1 3J1Y4eHHN: 

Vc Cc C 
BsPb __ 16,8] Bale Boe Los gs a Ac 

i ® : Opn = N Lc ° 
B3Pb ABD 


pecb p H &— JOA MpOTOHOB HU a@-Y"aCTHIL Ha 
iuicore 20—25 xm; LY —npo6er psaumogelict- 
GMA K-YaCTHL B JlerKOM BeulecTBe = 40 r-cm ?. 
Ae —uNcNO AsBoraypo. Uncno mepBHuHbix 
‘-UaCTUI Ha PpaHuye aTMochepbl OblIO MpHHATO 
paBHbIM 20% OT MOMHOTO 4HCa TepBMUHbIX 


ho6e oT6opa JIMBHH M3 CBHHIa OKa3bIBalOTCA 
MpaKTH4eCKH CBOOOAHHIMH OT IIPHMeCH HeJIOKaJIb- 


SHayeHHe mpo6era w ceyeHHA Heylpyroro 
IB3AMMOJeCHCTBUA MPOTOHOB Cc AApamu yrueposa, 
IMOJTyYeHHOe ONMCaHHDbIM BBILLIe CIOCOOOM B MH- 
TepBayle BbICOoT 20—25 KM, OKa3aJIOCb PaBHbIM 


LE= 632 r-em; of = 315-+50 MO. 
(cm. Ta6. 1). 


* TIpomentT 8-1MBHeH H3 CBHHIa pd HasMYHM rpa- 

uTa wu 6e3 rpadbuTa BTesecKoNe Obl OMHHAKOB HM paBeH 

(6,85--0,12%) or Hela pervcTpHpyeMbIX OfHHOUHDIX 
YacTull. 

** J] nq MOBbILICHHA CTATHCTHYCCKOM TOUHOCTH ONpe- 
JIeICHHA CeYCHHA B3aHMOJeHCTBUA C yrIepOqoM Tipu M0- 
CTPOCHHH KPHBBIX ObIIM HCHOb30BaHbI TAK2Ke H HMCBIUHE- 
CA y Hac jaHHEle u3mepenuii c rpadutom (16,0 r-cm7*) 
H napadunom (18,8 r-cm~*) c NpHMepHbIM yueTOM JIHBHe~ 
oOpasopaHua B BOOpose. Qhdextushad  TOJUMHA 
rpauToBoro ubTpa JWiA STHX OODEAMHEHHBIX WAHHbIX 
OKka3aacb paBHoli 16,8 r-cm”?. 


CeuenHe 
Heympyroro 
B3aHMoyeh- 

CTBHA 
(C 
o MO 
Ding 


Tea Ose 1 aee2 


7647 


Pp 


eucTBHA 
Le, r-cm—?2 


Ilpo6er Heympy- 
roro B3aHMo- 


fc) 
—N nasn 
co BCeMH 
nompaBkKamMu 


+0,010 |0,215-+-0,014 


TlonpapKxa 
Ha mpocueT 
JUBHeH Bee D- 
cTBHe monmaya- 
HHA “acTHL 
B lev 


TlonpapKa 
Ha H3MeHeHHe 
«o6paTHoro 
TOKa» 

+0,015 


o6pasy1oujHx 
yacTHll 
—x/ 150 
Te 
mpu J, = 2,0 


Tlotok JHBHe- 
I: 


pasHOcTb 


JIMBHH B BepxHeli uacTH npH6opa 
6e3 rpaduta 
0, 741-40, 0834/0, 482-10, 027/0, 258-40, 043 
0, 964-40 , 018|0, 638-0 02910, 326-0 , 034 


c rpadutom* 


? 


: 33.7 |0,8150,028|0, 54240, 026|0, 27440, 038 


* Tommuya rpaputa 16,8 r-cm-?. 


> 


Tay6una 
aTMOC@eppI 


53 
46 


2. MeTox HenocpeAcTBeEHHOFTO HaOmWACHHA HEF 
yupyrux B3auMOReHCTBUH B TrpaPuTOBOM Mu AB| 
T pe (lo wNCy muBHeli M3 Me30HOB, BOSHHKaloulMx B rpadure). [poder B3a-| 
HMOJe@HCTBHA Mbl ONpeyesseM M3 COOTHOMeHHA 

Cc G 
eS 16,/8Lp jou tain 6 16,8|Ly ¥, 

Kak MbI BUM, MeTOJ, TpeOyeT 3HaHUA MCTHHHOTO 3HaueHuA NoTOKa / JIMBHe-| 
OOpa3ylonulMX YacTHIL H MCTHHHOTO uNCa B3avMMOJelcTBHH B rpadure. 

JIMBHM UaCTHIL, BOSHHKAalOllMe MPH B3aHMOAeHCTBHH IMpOTOHOB C ApaMy| 
yriepola, oTOuparioTcA Mo cpaOaTbIBAaHHiO CYCTUHKOB, HeMOCpeCTBCHHO OKPy- 
*KalOWMX PpaduToBblii dusbTp (cuetunku K, K,, B, L, L,), T. e. OHM NoNafaroT 
B KaTeropuio JHBHeli, 3aperMCTpMpOBaHHLIX B BepxXHeli uacrH mpuOopa. I[Ipu-| 
MepOM ABJIAeTCA CyYal, H30OpaxKeHHbI Ha puc. 2a. Ha puc. 20 JaHbl KPMBBIe| 
BBICOTHOFO XOJla JIMBHeH, 3aperucCTpHpOBaHHbIX B BepXHeli uacTH mpHOopa pH) 
3MepeHHAX C rpacPHToBbIM (usbTpom (/) u 6e3 Hero (2)*. KpuBaa 3 ecTb pa3-| 
HOCTb KpuBbix / u 2. V3 puc. 26 BuyHO, 4TO HMeeTCA 3HAUHTeJbHbIM (oH, | 
BXOJAMMM B COCTaB JHBHeli B BepXHelt uacTH MpHOopa. IToT (oH COCTOKT U3) 
He@JIOKAJIbHbIX JIMBHeM, UMCJIO KOTOPbIX IIpaKTHYeCKH He MeHAeTCA IPH MOMEeLLe-3 
HUM rpaduta B TeeCKON, H M3 JIMBHeH M3 CBHHILa C KOOpaTHBIM TOKOM» YacTull (*)-! 
BpeweHue nonpaBKu Ha H3MeHeHHe JIMBHeH C «<OOpaTHbIM TOKOM» YacTHI, Mp T0-! 
MeIICHHH rpaduTa B TeJIeCKON HM Ha MpocueT JIMBHEH H3 JBYX YacTHI H3-3a Noma- 
JaHUA YACTHIL JMBHeEH B Ue MexKAy cueTuHKaMH (cM. TaOs. 2), MaeT HCTHHHOe) 
YHCIO B3aMMOselcTBUL B rpadute Vys5c, IpekcTaBseHHoe KpuBol 4 Ha puc. 26.) 

C nomombio STOrO MeTOJa HaMM ObIH MouyyeHb culeqyiouwMe 3HAaYeHHA 
mpoOera WH ceueHHA HeyNpyroro B3aHMOJeHCTBUA MpOTOHOB C AApaMu yrvieposa, 


L$ =76+7 r-em?; of =264+24 MO. 


Moe! BHHM, 4TO 3Ha4veHHe CeueCHHA, MOMYYeHHOe TO MeTOAY HenocpecTBeH- | 
HOrO HaGJIOJeHHA JIMBHel H3 rpacuta, OKa3amocb Ha 15% MeHbuIe 3HaueHHA, , 
NOJyYeHHOrO TO MeTOAY YMeHbINeHHA TOTOKa OMHOUHBIX JIMBHEOOpasyIONINx 
yacTHu. BosMOxKHO, YTO STO pazmHUNe OObDACHAeTCA TEM, YTO MPHMepHO B 1O— 
15% cayyaeB MMeIOT MeCTO B3aMMOJeHCTBUA 6e3 BbIeTa 3apAXKeHHBIX YACTHIL 
OoubuOH 9Heprun (4,°), KOTOPbIe MpOCUHTHIBaIOTCA MpHOOpoM pH Henocpel- 
CTBCHHOM HaOJOJeHHu JIMBHeli H3 rpaduTa, HO perucTpHpyloTca NepBbIM u3 
OMMCaHHbIX MeTOJOB. CpaBHeHHe C pe3yJIbTaTaMH H3MepeHHH CeyeHHA, MOWy- 
YeCHHBIMH JpyrHMu aBropamu (°°), Takxxe TOBOPHT O BO3MO2%KHOM mpocueTe 
B3aMMOeHCTBUH IPH ONpekeeHHH CeYeHHA MPOTOH—ApPO yraepoa C MOMOLIbIO 
MeTOAa HEMOCpeACTBEHHOTO HaGJOMeHHA JIMBHEH U3 rpaduta. 

BpuBo 2b. M3mepenHoe Hamu CeyeHHe Heympyroro B3sauMOselcCTBAA Mpo- 
TOHOB C CpelHel SHepruet OKOJIO 12 Bap c aqpamu yraepogwa paBHo 315+50 M6, 
T. €., B Mpememax OwiMO0K H38MepeHHHi, COBNalaeT Cc reoMeTpH¥YeCKHM CeyeHHeM 
ajlpa yruaepoya. 

B paOote npHHuman yuactue B. A. Co6uHakos. 


MockosBekHit rocytapcTBeHHblii YHHBepCcuTeT Ilocrynuao 
uM. M. B. Jlomonocosa 12] S19 5z 
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* B KpHBble BBeeHbI MONpaBKH Ha Cyyatuble COBMazeHuA U $-nHBHU. IlonpaBKa Ha 8-1HBHU 
pH HamMuMH rpapura B TeecKone cocraBsna (7,0--0,2)% mu 6e3 rpabuta B Teneckone— 
(3,0--0,.15)% of uncIa 3apernCTpHpOBaHHBIX OMMHOUHBIX vacTHu. Jina Bcex ToueK KPHBBIX 
yka3aHa CpeqHAA KBaflpaTHUHaAd  CTaTHCTHYeCKAaA OIMOKa. 


262 


Jloxnane AKkanemun Hayk CCCP 
1957. Tom 115, Ne 2 


PHSHKA 


b. B. BOBbIKHH u K. M. HOBHK 


HVAEHTH®HKAUWS CNEKTPA BHYTPEHHEW KOHBEPCHH 
AOJIFOKUBYLWIHX H3OTONOB Eu? HW Eut®4 


(ITpedcmasaexno axademuxom A. A. JIc6edceum I III 1957) 


IIpu oOyyeHHU TenOBbIMM HelTPpOHaMM eCTeCTBeHHOrO eBpOrIMA, COcTOSA- 
jajero H3 WByx usoTonoB: Eut*' (47,77%) wu Eul®® (52,23%), nomyuyaetca cmMecb 
Hpaquonsoronow Eu? yw Eut®4, Tlepyoq monypacnaga Eul® papen 
9,2 uaca* nu 13 ner, Eut®* — 16 aer ('). O6a uz0Tona nperepnesaroT npespamte- 
nace. pesyJIbTaTe 3axBaTa OPONTAaJIbHbIX 9JICKTPOHOB H B-pacnaga. Micceqopanue 
ie PpaMOakTMBHOCTH MPOBOAMOCb B padoTax (? *), OMHAKO NO HacTOAMero Bpe- 
)MeHH OTCYTCTBYeT HE TOJbKO yMOB/JETBOPHTebHan CxeMa pactiawa, HO M HeT 
| YROBJICTBOPHTeJIbHbIX CBE JeHHH O CocTaBe Y{-H3yYeHHA. BosMoxHocTh 3arpsa3He- 
funda Eut>-154 noyramn peqkKo3eMebHbIMM palMOU30TONAaMH HM C/OXKHBI xa- 
| ae pacnaga OOOHX HM30TONOB 3aTPyAHAIOT HZeHTHUKalMIO y-nepexosos. 


Haim ucculeqoBaHus OblJIM MpoBeyeHbl Ha B-cmeKTpoMeTpe C JBOMHOM cpoKy- 
( CHpoBKoH. Ero oCHOBHbIe XapaKTePHCTHKH: WeHTpaJIbHbIM pamuyc 24,3 cm, cBeTo- 
‘cusia 0.2%, pasmepbl ucrounnka 1,5 19,5 MM?, umpuHa npHeMHoL we (u30rHy- 
|TOM) 2 mM. B xwxene3sHbIX NpHOopax Takoro THMa paspewlatolulad CNOCcOOHOCTh 
|m mpocdbus npHOopHol sMHMM 3aBHCAT OT BeEMUMHbI MarHUTHOrO Noa uM Mpes- 
|MCTOPHM MarHuTHOrO COcTOAHUA x%ee3a. PacummpeHue IpHOOpHOH MHMM CHH- 
| KaeT TOUHOCTh u3MepeHHli. YcOBuA, OaronpusATHbIe AIA paOorbl B WIMPOKOM 
‘waATepBasle nomen (14—270 aspcr., sHeprua ctboKyCHpoBaHHbIxX 9IeKTPOHOB 1O— 
1500 K9B), OblIH CO3qaHbI CHelMaIbHbIM PeCxXHMOM MOAPOTOBKH MarHHTa K pa- 
6ote. CnekTp 31eKTpoHoB c 9HeprusaMy oT 10 fo 120 K9B CHHMaJICaA pH mpesBa- 
PHTeJIbHO pa3MarHH4eHHOM MaruutTe, a c 9Hepruamu oT 100 go 1500 Kk9B — npu 
KOTTPpeHHPpOBaHHOM» MarHute. TpeHupoBka 3akJli0uaslacb B lWaBHOM NOJHATHH 
TOKa BO3OyxKWeHHA OT HYJIA JO HEKOTOPOFO MaKCHMaJIbHOrO 3HayeHHA M ONyc- 
'KaHusa fo Hyaa. IIpouenypa nopropssiacb Wo Tex MOp, NoKa OcTaTouHoe mar- 
-HuTHoe nose (11,8 sper.) He ocTaBaslocb NOcTOAHHbIM. PesyJIbTaTbl WJJIOCTpH- 
-pyrotes Ha puce. 1, rae mmHuu Eu B3aTbI M3 COOTBETCTBYIONIMX CepHit H3MepeHHi. 
| QuexTpouuas snus Cc 9Hepruelt 1362,5 K9B uMeer nosymmpuHy 0,32%. Merexto- 
| poM cuyxkusu Ba cueruuka Tetrepa— Miouuepa, paOoratoumme B CoBlaeHHH. 
| Beta-HCTOuHHKH ObIJIM H3FOTOBJICHbI 3JIEKTPOJIH30M XJIOpHjla eBpOmMA, pac- 
TBOPeHHOFO B STHJOBOM CnupTe. QeKTPOJMTHYeCKaA BaHHOUKAa pescraBsAasa 
co6Oli BepTHKaJIbHYyIO CKBO3HYIO Ileb B HyIeKcHracoBoM AucKe. Ha Huei 
CTOPOHe JMCKa IIeIb UMela pasMepbl HcTouHUKa. AIOMMHHeBaA (oubra Ha pe- 
3MHOBOM MOMNOHKKe ABIAMACb OLHOBPCMEHHO HOM BaHHOUKH HM KaTOZoM. AHOJOM 
CTyKua WaTHHoOBad NpoBosoUKa. JLanTebHOCTbaIeKTpoocax jenna 7—10 mun. 
Cpequaad TosUWMHA OCaKa OMeHUBasaCcb NO KOHIeHTpallMu HU OObeMy pacTBopa. 
Merox jaer xopoume ocagku, mpoct u xkoHomuYeH. M3 | mr ucxoqHol payuo- 
AKTHBHOM OKHCH eBPOIHA OblIO H3TOTOBeHO OKOMO 50 HCTOYUHUKOB pasHooOpas- 
HOH TOJIMIMHbI WH pa3MepoB. . 

CnektTp BHYTpeHHeli KoHBepcuu Eu'®®. '°* cHumasica pM BospacTe ucTOUHUKa 
6onee 2 net. B nofaBaatouleM OO/bUIMHCTBe CJIy¥aeB 3a:UKCHpOBaHbl Kak K-, 


* KoporkoxuBymni Eul5? namu ne HCccJlesoBavcs. 
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Tak H L-KOHBepCHOHHbIe JIMHHH, JHEPIHA KOTOPHIX OMpekemeHa C TOUHOCTHIO 
ayauer, vem 0,1%. Sto no3BOHMO OLHO3HAYHO YKa3aTb JJIEMEHT, B KOTOPON 
MpoucxoguT y{-repexog. Bo u36exaHue NOTePb SHEP SJICKTPOHOB B AaKTHBHOW 
ocake M MaTepHasle NOLIOXKKU CiekTp aIeKTpoHOB oT 10 Zo 200 K9B CHUMaNICs 
co cpelHeli TommMMHOH ocayKa 0,015—0,025 mr/cm?, HaHeceHHoro Ha aJIIOMHHH- 
epyio cboulbry TommuHol 1,5. Bomee ecTKasd yacTb CleKTpa CHHMawlacb CC 
cpequelt TomuMHO ocanKka 0,1—0,2 mr/cm? Ha 5p. aJOMHHMeBOH dovibre. one 
HH JIMHUH ONpeseAIMCb 0 CTaHAapTHbIM MHuAM Th (B a Ge) ,Cs'**, Co? (am 
JlepxkaTeIM UCTOUHHKOB ObIIM CTaHJapTH3HPOBaHbl, H KaxKbIM HCTOUHUK MCI 


56,23; K 69 197,815 R62 \ 197,61; K 64 


1025 1630 1635 1640 aptin-cm 


Hp 


Puce. 1. opMa npH6opHOK AHHHM Mp PaSNMYHbIX PeXHMAX NOMTOTOBKH MarHHTa K 
pa6ote. 1 — TpeHupoBkKa 2 — pa3MarHHuHBaHHe, 


OTJCIbHbI epxKaTesb. Cai3aHHoe C *KeNe30M MarHuTa OrpaHHveHue TOUHOCTH 
B ONpeeeCHHH SHEPrHM UCKIOUaIOCb TeM, UTO Me€TOXOM 3aMeHLI HCTOUHUKOB 
CTaHapTHble JIMHHH WH HekoTOpble HHH Eu CHHMaJINCb €MHBIM CIeKTpOM. 
B nocuweqyioujux H3MepeHuAX Takue JMHHH Eu aBasmucb onopHbimn. Mutep- 
NOMAUHA Oblula MpOMsBeseHa C MOMOIbIO KyOMYeCKHX NapaOon, KaKaa v3 
KOTOPBIX JIA CBOero MocTpoeHua Tpe6yeT saqaHua 4 Toeux. Ky6Ouueckue 
napaOowbl paciipeleamuch Tak, UTOOb! yuacCTKH CMeKTpa NepeKpbIBaJINCb 
pa3HbIMH KPHBbIMH. 

Belo Ha6m0feHo 73 IMHYM BHYTPeHHeH KOHBepcuu u 13 JMHUM 397IeKTPOHOB 
Oxe. Ugeutudunupopanuble y-mepexogbl npelcrapieHbl B TaOm. 1. B rpace 
«JIurepaTypHble JaHHble» ykKa3aHbl C COOTBeTCTBYIOWINMH Z (BCKOOKax) BCe 
{-TMepexoOfbl, HaGmomeHHbIe mpu pacnaye Eu’ 4, Hexoropple nepexosbl HaGuto- 
WasIMCb MHOTMMH aBTOpaMH; WHTHPyIOTCA TOMbKO HauOoyee TOUHbIe 3HayeHHA. 
Sameyaetcs pacxoxkKenue B BelHuNHAX 9Heprun 122 u 123 K3aB, onpemeneHHon 
B faHHoH paOoTe Hw KpucTa-QudppakwHOHHbIM MeToyom (°). Ham mpen- 
CTaBJIAeTCA, UTO aHHble, MpuBeeHHble B (°), 3aBbIILeHbI*. 

Cnycra 280 Heli 6blia MpoBeyeHa JONOMHUTeIbHad CepHaA U3MepeHHi, n0- 
SBOUIMBIUAA TMPOCIeHTb H3MeCHCHHe HHTCHCHBHOCTH HeKOTOPbIX JIMHWH, UpH- 
HajWIe%KHOCTb KOTOpbIX K Eu 1° 454 comHuTebHa. YCTaHOBJeHO, TO Nepexosbl 
c sHepruel 69,7 n 103,2 k9B (Z = 63) conpoBoxyatoT pacnan Gd'>3 (T = 236 
mHeh). JIunuu 583,1 (586,5) u 612,1 (615,5) k9B compoBoxyatoT pacnal paluo- 
M30TONOB CO BPeMe€HeM %KH3HH, MpHMepHO paBHbIM BpeMeHH 2%Xu3HH Ets? 154 
(MaJIOMHTeHCHBHad suHuA 810,6 (813,9) k9B He uccnefoBanach). Tlepexog 
46,52 k9B npeqnomoxkuTenen; aun Li nw Ly, BOSMOXKHO, 3aTymeBaHbE! M-nunu- 
amu Orke camapua. IIpu 8 -pacnage Eut®®c T = 1,7 roga BosHukator nepexospl 


* B. A. Pomanos coo6uus aBTopaM 0 pesysbTaTax H3MepeHHit SHeprHn STHX mlepexojloB Ha 
MpusMenHom $-cnextpometpe. Ero naunpie 121,754-0,03 x98 u 123,05+0,03 Kop corslacy1oTca 
C HamwuMu. 
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3 Gd'°°, sHeprua KoTopbIx paBHa 18; 84 nu 102 Kop (*). Ha6moqenupre smanu 
BO, 46 u 105,3 KB (18,8 K9B He MCCJIeMoBalacb) He TOKa3bIBaJIM YMeHbILeHHA 
MHTCHCHBHOCTH MO CpaBHeHWio C MHMAMM Eu'. 154, Cnenyer npeqnomoxKuTD, 


Lao mia 


Oneprua Y-ne- 


MigextTuduKanun KOoHBepCHon- PeXO0OB, K9B 


JluTepaTypHble aHHEIe 


HbIX JIMHHE 
Z=62 | Z=64 

nai Lp M 18,8 - 
(Lin M) (46, 52) = as 
K, Li Lip Lop MM 86,46 — 
KS Lis Lip Lig 105,38 —_ 
K, Li Lip (Lips M, (N) 124,577 _ (62) 122,31+0,04 (*) 
UG (Ly); Lop (M), N — 123,02 (64) 128,54+0,09 (°) 
Ke. L54M 244,66 — (62) 244,64+0,08 (*) 
Kole — 248,04 (64) 247,7 (°) 

— — — (64) 336,4 (4) 
Ky, EM _ 344,32 (64) 344,34+0,23 (°) 
Cape = 441,23 (?) 410 (7) 
UG Ea ( 44h 23 — (64) 448,4 (8) 

= Hts — (62264) 518,5 (522,0) (?) 
K 083,1 unu 586,5} (62764) 583,5 (587,0) (8) 
K 612,41 usm 615,5} (62764) 6U8,3 (611,8) (8) 

a T= — (62264) 655,5 (658,8) (8) 
K 676 waa 679 = 
1 Gee: 689, 1 _ (62264) 687,14 (690, 6) (°) 
tenis — 692,5 = 
Hey JB T2052 — (62) 720 (7) 
K, IE, 723,6 amg ae 
K _— GO: = 
Kee — T1950 Cay (Ge) 
K 810,6 HoH 813,9, — 
Kone: 868, 5 — (62264) 868 (871) (3) 
1 ab — 873, 7 — 
Keene 964,8 _— (62) 964 (7) 
is WE os 996 ,6 = 
ie — 1005,4 = 
Kee 1086,6 — (62) 1086 (7) 
Kews 1412,7 _ (62) 1116 (7) 
Kye 1272,7 uma 1276,0] (?) 4280 (8) 
Kiva 1409,4 — (64) 1415 (7) 
K Z=63 | 69,7 (63) 72+8 (1) 
Le LL M Z=63 103,2 (63) 10U+4 (#4) 


TO yKa3aHHble MHuM “punagqexat Eut®154 yo Eul®®, ecnm ppema xKu3Hu 
JOCIeqHeroO CpaBHHMMO co BpemMeHeM 2Ku3HH Eu’? *>4, He mpopefqeHa HeHTH- 


257,08 L 62 6816 L62 
Say 6423 KE62 68423 K 64 BAG KE6Z 
244,66 Z oi pS ae 
ay be eelites ee 75065 5606 402 eae 
a p 8685 | 1 78737 


047 1.64 
on 5 8255 K 64 
58 60 
100 
4 
56 
i A 50 
. 43 
cae 54 
_ 60 . 
1920 0940 935 G38 0527 0950 0375 = 380 0,585 0,390 


Nokasanua nomenquomempa 


Puc.. 2 


pUKalHA YeTIPeX MaJIONHTCHCHMBHbIX KOHBeEPCHOHHBIX JIMHMH: 41,19; 43,73; 
18,90 u 51,29 K9B, mpwuemM ABe NoceqHue JIMHUM MpHHaexKaT K KOPOTKO2XKH- 
3VIIMM M30TOTaM. 
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Ha puc. 2 u3s06paxKeHbI HeEKOTOpble MpeACTaBJIAIOINMe HHTeEpec KOHBEPCHO: 
ube awunun. B padore (°) yKa3bIBasiocb Ha cyulecTBoBaHue B Gd’?* nepexo) 
c sHepruel 247,7 K9B. B nocwleqyioulx HCCeOBaHHAXx (*) sTOT Tepexoy, WTA 
puposaH. Ilo Haim JaHHbIM, nepexoy 248,04 k9B oueBH eH. Ero K-MHHA CO 
najaer c K-nunneit nepexoga 244,66 k2B (cm. puc. 1). AnanoruuHas cuTyally 
HMeeT MeCTO JIA Tlepexogos 689,1 u 692,5 K9B. CoorseTcTBHe 9Heprul K- 
L-nuuuli, OTCYTCTBHe YMeCHbUICHHA OTHOCHTeIbHOM MHTeHCMBHOCTH L-sMHE 
B ONOJIHUTeAbHOL Cepuu u3MepeHUl U OTHOWeHHe HHTeHCHBHOCTeH LK /LL —7, 
He MpoTHBopeuamlee TeEOPpeTHUeCKHM MYJIbTHMOMbHOCTAM *, IPHBOLUT K BBIBO 
uTO HH OMMH M3 YKa3aHHbIX ABYX NepexofoB He MOxKeT ObITh HTHOPHpoBa 
B cayyae xe nepexofos 868,5 u 873,7 K9B ClOwKHOCTh K-sMHHH COMHeHHH 1 
BbISbIBAaeT. 

B HOBBIX SJ[e@pHbIX MaHHEIx 3a 1956 r. (**) NomBuach Cxema pacma; 
jomroxupymero Eul®?. YKaspipaloTca CvieqyIollve BO3s0y2KJeHHbIe YPOBH 
122: 366; 1085; 1232; 1527; 1576; 1635 KoBB g.Sm*?n 344; 752; 1122; 148 
1584 k9B B ,,Gd!>?. TouHble 3HaueHHA SHeEprHi MepexOOB, NOJIYYeHHBIe B Halu 
paOoTe, MOryT C/Iy2%KUTb XOPOel MpoBepKOH STOM CHCTeMbI YPOBHeH, Tak K 
B Heli WMeIOTCA KaCKaj{Hble M paAMble mepexogbl. Bos6yxeHHbIe COCTOAH 
B Sm!52: 121,77; 366,43; 1086,6; 1234,7 u 1531,0 k9B, no-BHHMOMY, CylecTBy 
OyHaKO MOXKHO IIPeMNOMOKUTS CYIMIECTBOBAHKe JONOMHUTeEbHOK KOMONHaIL 
KaCKaJIHbIX H TIpAMBIxX mepexofos: 444,23; 244,66 un 689,1 K9B; 689,1; 720,2: 
1409,4 x9B; 689,1; 121,77 u 810,6 kas; 689,1; 583,1 u 1272,7 K9B, KOoTOpE 
MIpeqO2KeHHOM CxemMolt ypoBHeli He OObacHsatoTcA. [IpuBemenupie B (**) nepexoz 
550 u 1210 xB B Sm!®?, a raxxe 1100 u 1240 x38 B Gd'*”, Hamu He HaOsm0], 
JIMCb. \ 

Ham jlanHHble JaloT BO3MOXKHOCTh YCTaHOBHTb JIA g,Gd'>* cemyrourk 
Bo36yxKeHHble ypoBHH: 123,02; 371,06; 996,6 u 1128,6 K9B. Specb uMeroTe 
KacKayHble WH mpsamble nepexogpl: 123,02; 873,7 u 996,6 KsB; 248,04, 757; 
u 1005,4 kos. 


Kapruna yposueli g.Sm'g, 1 ,Gd!54 HanomuHaeT CTpyKTYpy poTallMoHHb 
mlovioc. TijaTesIbHoe 2Ke paCcCMOTpeHHe Borpoca He MpeACTaBIAe€TCA BOSMOKHB! 
BBHULY OTCYTCTBHA HaexKHbIX TEOPeETHUCCKUX KOS*PPHUMeCHTOB BHYTPeHHel KO} 
Bepcuu Ha L-o6o0uke Avia WaHHbx Z u ca6oH YYBCTBHTeEbHOCTH MYJbTHNOT 
HOCTH Y-IlepeXOJlOB K OTHOCHTeJIbHOM HHTeHCHBHOCTH K- u L-KOHBepCHOHHBIX JI 
HHH. 

ABTOpbI BbIpaxKaloT cepfeyHyio OvlarofapHocTs upod. B. M. Kenpmany ¢ 
BHMMaHve K paOoTe M WeHHbIe 3aMevYaHHA HpPH OOcCyKTeHHH pesybTATO 


@u3Hko-TeXHHYeCKHH HMHCTUTYT Tloctynuso 
Axayemun HaykK CCCP 27 II 1957 
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PHSHKA 


Uusen-koppecnonzent AH CCCP B. B. JEPArHH u C. TM. BAKAHOB 


TEOPHA TEYEHMA PA3SA 
B NOPHCTOM TEJIE B OKOJIOKHYJICEHOBCKOH OBJIACTH. 
NCEBJOMOJIEKY JIAPHbIM NOTOK 


VspecTHo Ba pexKHMa TeEYCHHA Ta3a B MOPHCTOM Tene (WIM B OTJCJIbHBIX 
KalvJIApax): MOJI€KYJIAPHbIM, KOra a—oTHOWeHHe 4NCa ywapoB MomeKya 
MexKyly coOoH K U4HCY yapoB O CTe€HKH Mop — MaJiO, MBASKOCTHBIM, Kora 
>1 uBnopax peanusyerca npodusb cKopoctet. O6menpuHATO, YTO C pocToM 
JaBJIeHHA rasa Pp, a CJICMOBaTeIbHO, H a, MOJIEKYIAPHbIM pexMM TocTeneHHo 
MepeXOJMT B BASKOCTHBIM, B COOTBETCTBHH C 4eM Q — MOTOK rasa (B MOJI-cM 2: 
-ceK ') Oy€T MOHOTOHHO, B NepBOM TpHO6muxKeHuM — JMHeHHO BOspacTaTD. 
OTOH CXeMe MPOTHBOPeyHT OMIT, OOHAPYKUBAIOMINH MIA KPYFIIX uU, 
ICOOEHHO Pe3KO, VIA WeeBUAHbIX KallWJVJIAPOB HaJIM4ve MAHUMYMa 3aBHCHMOCTH 
Q or p. Ilonpirku TeoperuyecKH OObACHHTb STOT MHHMMYM OblIM HeyauHbl 
OTOMY, UTO BbIXO, H3 KHYJCeHOBCKOrO pexXHMA COMpoBoORKaeTcA ToABMe- 
MCM KOHBCKTHBHOH CJlaraiollen, 3aBHCALeM OT KOOPAMHAT, T. €. TOABIEHHEM. 
pocdbusa ckopocteH. IIpu stom pacueTbl Kpaline yCuOXKHAIOTCH. 

Muaue o6cTouT Jeo JIA BbICOKONOpHCTOrO Tesla, AIA KOTOpOrO 


1—38<l, (1) 
qe 6—topuctoctTb. B 9TOM cuyYae MOpHcToe TesIO XapakTepH3yeTcaA JByMA 
YIECTBEHHO pa3JIMUHbIMH TO BewMUHHeE MaciuiTa6aMH: cCpesHHM IpocBeTOM 
Op >< H cpeqHHM pasMepom yacTHy D*, paBHbiMH CpeqHHM 3Ha¥yeHHAM 
TPe3KOB, OTCEKAeMbIX Ha «CJyYaWHOH» NpAMOM TOUKAaMH ee MepeceyeHua 
O CTe€HKaMH MW COOTBETCTBCHHO paCHOJIOKeHHBIX B TOopaxX MW B yYacTHMax. 
ak CJleqyeT U3 JIEMMBI, JOKasaHHO paHee (2): 


made, D=4-Q, (2) 


ye S — nopepxuoctb cTenox; V — o6bem yacrun; Vo — oObem mop. 
3 (2) cnenyer 


} a 10h (3) 


rvisss 


OuepuyHO, YTO a—=)o/Ag, THE Ag—OOblUHAA AMHa Mmpobera ra3z0BbIx 


[OJIEKYJI pH JaHHOM JlaBJIeHHU p. ’ 
Mei BuyuM, uTo up ycmopuu (1) 6yzeT cymecTBOBaTb OOsacTb aBJeHHh 
aga, JIA KOTOPOH OyAyT YAOBJIETBOPATbCA OMHOBPeMeHHO JBa YCJOBHA: 


hMeKhe («> 1), (4) 
uP ey Dea, (4” 


3 KOTODBIX Tl€pBoe O3HadaeT OTCYTCTBHE KHYACCHOBCKOTO Pe€xHMa, BTOpoe 
JI€GET OTCYTCTBHE 3aBHCHMOCTH KOHBeEKTHBHOW CJiaraloulew OT KOopyuHaT** , 


* B BbICOKOMOPHCTOM TeJIe MOMKHO YAOBJICTBOPUTb ONHOBPEMeHHO Ooee %eCTKOMY yc- 
opuio D<Kac< Ag < A, THe a — cpefHee paccTOAHHe MeKy COCeAHHMH YacTHIaMH. 


** Jaa Kpyrabix uunungpos D paBHo AMaMmetpy, MIAt wapos °/3 AMameTpa. 
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PaccmoTpuM TeyenHe ra3a B STON OOaCTH, KOTOpoe Mbl OyJeM Ha3biBat! 
TICeBOMONEKY AAPHBIM, H B OOMACTH TepexO{HOHW Mey Helo H KHY/\CeHOB 
ckoll, T. €. KOra BbITOHeHO TObKO ycmoBHe (4’). Ga UCKIOYVeHHeM mpe 
Jlenbuoro cuy4yaH UMCTO KHYJCeHOBCKOrO pexKHMa (he S>Ag) ABMKEHHE MOVIE 
KYyJl XapaKTepH3yeTCA KOHBEKTHBHOH Cularalomlel Uz, PaBHOH cpeHeMy 3Ha 
YCHHIO KOMMOHEHTEI Uz CKOPOCTH MOJIeKyJI. COOTBeETCTBeEHHO STOMY pacripeye 
JleHve CKOpocTeli MOJIeKYyJI CTAHOBHTCA AHH3OTPOTIHbIM. 

CymMapHpii roToK ra3sa Q B Mosb/cek Ha | cm? MopucToro Tela paBe; 


Q = Qit+ Qn = Cuz + Qo, (5 


rye Q, — KOHBeCKTHBHaA CNaraioulad MoTOKa; Qp — Audpysvonnaa; C — KOH 
ueHTpalua rasa (Ha 1 cm? o6bema nopucToH cpejpl). 

AnaJOrv4uHo, COMpoTHBeHHe NOTOKy Ha eHHHLy OObeMa MopucToro TE 
Jia, paBHoe Bo3sjelicTBHIO NOTOKa Ha eJHHULy OObeMa Tesla, PaBHO 


W=W,+ Wo, (€ 


rye Wy~ uz, Wp ~ grad p. 
Jina cayuast ofworo wapa c patuycom R<d), usBecrHa dopmyna (? 


Cu, | -————— al 
(Wu)s = BS, V2aMRT, (i 


rye S,; — mopepxHocTb mapa; B—KOHCcTaHTa, 3aBMCAIad OT 3aKOHa B3aMMoOzel 
CTBHA C TOBePXHOCTbIO yapsIOMMxXcA B Hee MOJICKYJI. | 

YuuTHIBAA, YTO pH BbIBOe CopMyubI (7) PopMa Wapa urpasia POJIb TOK 
TOCKOJIbKY OHA OOecneuNBala H3OTPONHOe paciipeseseHue B MpOCTpaHCTBe BC 
yuacTKOB ero MopepxHocTu S,, a C y4HTbIBaeT 3aBHCHMOCTb 4HCIa yapoB ¢ 
cofep2kaHuaA MOseKys BOKPyr wapa, Jerko o6o06mIMTb (7) Ha cayuali m06c 
(BbITyKIOH) (opMbI YaCTHIL MPH YCJIOBHH H30TPOMHOCTH HX COBOKYIHOCTI 


C — ee eee 
Wu = BS —2V 2eMRT (: 


rye Sy — ylelbHad NOBeEPXHOCTb B KB. CaHTMMeTpax Ha | cm? nopucToro Ten: 
Tina Haxowyenua Wp Bocnomb3syemca dopmyson (°) qua cdyHKuHH pa 
TIpesevieHHA MOJIeK YI Fa3a 10 CKOPOCTAM IPH HasIMuN TpakvenTa KOHMeHTpallul 


mn. 


pf = fF (1 — de cos 9 —), ( 


rye f— maxkcpemopcKkas PyHKUMA paciipeqemenua; Ay — TpaHcnopTHaa IMI 
mpodera Mojeky; 9 — nOwApHbI yroul CkopocTeii MOJIeKYJ1 OTHOCHTCJIbE 
HanpaByieHua — grad C., 

®opmyuy (9), crporo cnpaBeyMBy!o Jia UHCTO KHYCeHOBCKOrO pexKUM: 
OyeM lpeyiouaraTb BepHOH H B paccMaTpHBaemol oG6nacTH aBeHul 
cucTeMe oTcyueTa, JIBH2KyllelicA CO CcKOpocTbio uz. Ipu sToM, Kak H paHbll 


rN 
\e = ——— 
Z 1— cos y’ (1 
rye cos y—cpeqHH KOCHHYyC yrvia paccesHuA MOJIeKyJI; h H COSY paBHI 
4 4 il 
af a ers (1 

c g 

Coes coe me 
OS) == he OS Ye + de (1) 


PAE COS{e HW COS{g— OTHOCATCH K pacceAHMIO MOJeKYJEI pH coyzapeHt 
cO CTeHKOH Hc ApyroH mMonekyso#. V3 (11) u (11’) cnegyer 


ope OH 1 
ye e Az) i (02) ¢ { Cy 
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Suaa (, nerko BruncauTs Wp Kak uMMysbe, mepeyaBaemntit MOJIeKy amu 
TeHKaM IIpH yapax, TWwJI0C UMMyJbe oTAa4yH pu oTpaxenuax: 


vo [pre 5% + (1 —)|grad p. (13) 


37ecb BTOpOH qIe€H CiipaBa BbipakaerT «KBa3HapXHMeJOBY» BbITAJIKUBaTeJb- 
HYtO CHJly Ha Wapbl, HaxoyAuLvecn B Tone Ppayventa aBsJIeHHA p; p —la- 
paMerTp, SaBHCALLUH OT 3aKOHAa B3aHMOJIeHCTBHA MOJICKYJI CO CTCHKaMH. 


Ilo TPeETbeMY 3aKOHY Hprotona, e€cJIv lipeHeOpeub MHEPUHOHAbBIMH YIe- 
HaMu: 


: W == — grad p. (14) 
Tlogcrapasaa (6), (8) “ (13) B meByto aacTb (14), nonyunm - 
aN 52 
miveagt ae Xe Rae 


Hudpysvonnpl pacxoy Qp Homnyuaetch yMHomxeHvem (9) na Cucosd/d 
HM HHTerpHpOBaHveM 110 BC€EM BO3MO%KHbIM CKOPOCTSAM: 


Oigeaie= Cs sade 
x 3 V2nMRT 
TakuM oOOpa30M, TOJIHEIH pacxoy rasa Q paBeu: 


82 grad p 4 ( Ae 1 16 ¢ y 
= BAER Gee ees cs = —ék grad p, 
¢ So VinMRTL & \" 3, 2 eX or 


he grad p. 


Tye TakxKe yUTeHO, 4TO, cormacHo (2), A, = 40/S). 
Orcioga Koappunnent tbumbTpauuu Rk papeu: 


82 | 4 Ay . 16 a 
SP aan Ae ae 1 
é So real 8 (* Re l) a 2, oe 
V3. (10), (11) w (11’) Buguo, uto 
Ae 4 


= — ———., (17) 
Ae (T— cos v,.)++ a (1 — cos Va) 
IIpu KHYyJCeHOBCKOM pexKuMe TeveHHA rasa uz = 0, acueqoBaTembHO, u Q,=0, 
OTKyfa u3 dbopmyspr (15) uMeem p = 1— cosy. H 
pee 1 
Pe ooo V 2xMRT 1 — cosy, : 


(18) 


Tloycrapiasa 3Havennue i;y/A. (17) B (16), Nonyaum 


| 82 4 78/s8-+-« (L—cos y,) 
~ BSo V2nMRT pta(t1—cosy,) 
IIpu mcepqomonekynapHom pexuMe (%—->0o, h; 0, Wp 0, Qp—0) 
3? 4 
BSo V 2nMRT 
Tina wucddpy3Horo HM, COOTBETCTBEHHO, 3epKaJIbHOrO OTpaxKeHHA MOVJIeKYJI 
€ COXpaHeHHeM CKOpOCTH pacueT jaeT 
alien cl See 
Cy aes 2 8 2 
[Ipocroe BbluHcyleHHe NOKa3bIBaeT, YTO MaKCHMaJIbHOe Majenue kc poc- 
TOM «% MpoucxoquT Ha ~11,7%. 
C yapyrof croponst, pH faBseuuax, Kora HapyllaeTcs ycuoBue (4’), 
MOXHO BOCHOJIb3O0BaTbCA OG6OOMICHHBIM 3aKOHOM Crokca, 9MNMpHuecKH ycTa- 
HopseHHbiM Musaukenom (4) vid CONpOTHBJIeHHA, KOTOpoe BcTpeyaeT ras, 
oOOTeKad CO CKOPOCTbIO Uz ciepy payuyca a: 
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p22 (20) 


Xe Rg 
pS a Le —Ca|Xg 
1+tA - +B ae 
_- P BI. 
rue 4—kosppunueut Baskoctu; A, B, c — 9MMMpHueCKWe KOHCTAaHTHI 


OGo6uras (20) Ha culyya MOpHcTOH cpefbl WM HCHOJIb3syA (14), nowy 4M 
(c yyeTOM TakxKe H QudysHOHHOH CiaralolleH CONPOTHBJICHHA (13)): 


_ 0-8) ,7 a (1 — cos y,) 
) , 5 hs = oes 1 
okt Als Bes) Feces Ya) 


Cig= ae 


32 S%gradp |3(1—8 
15 S,V2nMRT\| 4 


TlomHpit pacxog ra3a Q paBeH 


(i—S) 
2 (3 =) onde 4 
fit (peek B 48 4—cosy,)a+4 
Oe Seradp 16 al 48 aes se ( g 
So V 22MRT 3 uta (1— cos Yg) 


Orcioja KoappunventT PubTpalwu paBeH 


16 32 0,4 {[0,75 (1 — 8) /8] a + A+ Be 107712 } (4 — cos y,)a + 4 


[pel and SEMA DESE 
3 So V 2nMRT Ti costy ae @ (1) cosy.) 


Ha puc. | u306paxkeHo CeMelicTBO KpuBBIX k(«/8)/Ryy WA CLYYAaA COS ¥~-=—*4/g,) 
COS Yz = 0,406 (,5), A = 1,0; B= 0,53; c = 1,62 (*) mpH pa3IHUHBbIX 3Ha- 
yeHuax 6. Ha kpHBbIX BUCH APKO BbIPaKeHHbIN MHHHUMYM (ocoOeHHO Tipu 5 = 
=0,9).B o6macru BbICOKUX JaBsJICHHA pacxo, NpAMO NponopiuMoHaseH aBJleHHnO. 
OueBHHO, UTO aHaslorMuHa (pH3HY4eCKand MPHYHHa MHHHMYMa Ha KPMBOH pacxosa 
ra3a B 3aBHCHMOCTH OT JaBJIeHHaA, OOHapyKeHHoro B onbitax Kuyjcena (%), 

Tene (°) u ap. Samerum, kKcTaTu, 4T 
KOIPPHUHEHT B3aHMHOH udpy3nu 

2 BYX Ya30B TakxKe MafaerT c po- 
CTOM JlaBseHua (°). 

B 3aks1oueHHe CleyeT OTMETHTb, 
uTO BLIBO, Wp uQp mpeqnonaran 
2 é cnpaBelmuBoctb (9) HM He3saBHCH- 
<< MOCTb }y OT CKOPOCTH MOWeKy. STH 
yy TIpeANOO*KeHH A, T10-BH]HMOMy, 

OIHM3KH K eHCTBHTeIbHOCTH, O- 

CKOIbKY, KaK HaMH moKa3aHa (°),’ 

9 pacueT, IIpOBeeHHbI BNOTHE cTporo, 

4 6 8 10 IPpHBOUT K CXORHOM 3aBHCHMOCTH, 

a/o ——— JMWb HeMHOrTO OTIMYaAch KOdp- 

Puc.1 Bepxuaa Kpupan qua 8= 0,7; (uumenTamu. Tlockoubky Tipu BbIBOAe 

cpequia—S=0,8 nwxnaa—S=0,09 (popmyr (19) monaranoch Wp=0 

U Qp =0, TouHocTh dopmystr (19), 

KaK HM XapakTep ICeBNOMOJICKYJApHOrO MOTOKa H BBIBO, O rilyOuHe MMHH- 
MyMa Ha KPHBOH pacxoja, He 3aBHCAT OT TouNOcTH dbopmysEI (9). 

Bausocrb Kosdppulwentos uMbTpallwM JAA KHYyCeHOBcKOTO Ht TICeBO- 
MOJI€CKYJIAPHOPO PeyKHMOB, HeCMOTPA Ha CyllecTBeHHOe pa3ssMuHe Hx MeXaH3- 
MOB, ABJIACTCA BECbMa HCO?KHaHHBIM H BaXKHbIM pesyJIbTATOM. | 


VWuctutytT dusuueckol XxHMuy Tloctynuao 
Axkajlemuu nayK CCCP eel S Sy, 


UMTHPOBAHHAS JIUTEPATYPA 


iB. B. De par ny, JIAH,053, 627 (1946). 2? P. Epshtein, Phys. Rev., 23, 740 
(1924). §C. Tl. Baxanos, KT®, Ne 7 (1957). 4 R. Millikan, Phys. Rev., 22,4 (1928). 
*.2, Chap mam, JoG. Croate ian g, The Mathematical Theory of Non-Uniform Gases, 
Cambridge, 1939. ° B. B. Meparun, C. Il. Bakauo B, KT®, No 9 (1957). 7M. Knud- 
sen, Annoid: Phys, 28,°7%5 (1909). ®° W. Gaede, Ann. d. Phys.,~ 41, 289° (191am 
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Toxrnaye Akagemun nayx CCCP 
1957. Tom 415, Ne 2 


PH3HKA 


JI. M. JIAMUIEB 


AMSPPAKUMSA SBYKA HA TOHKOH OrPAHHW4EHHON 
YHPYrOW WHJIMHAPHYECKONU OBOJIOUKE 


(II pedcmaeneno axademukom H. H. Axdpeesoim 28 II 1957) 


1. Hayyaerca gudppakuua mocKol 3ByKOBOH BOJHDI 
pi = exp [tk cos 8 cos or + iksin 6z] 


(8—yro najeHua) Ha TOHKOM™ orpaHHueHHO WHIMHApH4ecKOH OOoMOUKe Kpy- 
rs OBOrO CeYeHHA MPH MOMOLMM MeTOa MHTerpo-AuddepenitMabHoro ypaBHeHuA 
12.) HB Gosee OOMMX NpeAMONOReHUAX, YEM B HEaBHO OMYOMMKOBAaHHBIX pa- 
orax (*,4), re paccCMOTpeH JIMLUIb UaCTHbIii Cyyali MepMeHANKyJIAPHOro Malena 
KIOCKOH BOJIHbI Ha OesrpaHuyHyio OOosouKy. IIpeqnonaraerca, uro o6om04Ka, 
0Cb KOTOPOH cCoBMaflaeT C OCbIO Z WHIMHApMuecKOH CHCTeMbI KOOPAUHAT 7, 9, Z, 
dapHUPHO 3akpenvweHa B TOUKaX Z2=—O0,d B WMJIMHApHueckul aOcoOuIOTHO 2*KeCTKH 
M HeNOMBYUXKHbIN 9KpaH UW KOMeOaHHA OOOOUKH ONHMCbIBaIOTCA YpaBHeHHaMn (°). 
2. Ucnonpsya Teopemy puna (°), ycopue usyuenua (*) u yculoBue paBeH- 
TBA HOPMaJIbHbIX CKOPOCTeH Ha rpaHulle OOONOUKH C OKpy2xKalouleH cpefol, 
peleHue BoHOBOrO ypaBHeHua (A + k?) p = 0 MoxKHO TpescTaBuTb B BHJe 


Pls. 5-2) == Pull, 69,~ 2) arts Os 2) — 
— iwp| G(r, a, o—o', z—2')w(9’, 2’) ds’. (1) 


Ss 


}3eCb S — NOBEPXHOCTb OGOJIOUKH; Pp; (rf, ©, Z)— H3BeCTHAA WaCTb pellieHHA, 
ONHMCbIBaIOIadt Mose paccedHuA aOCOMOTHO *KecTKOrO OesrpaHHyHOrO IMJIKH]- 
pa (°) u G(r, a, o—g’, z—2’), r>r' =a,—gyxkuua puna, aBusatw- 
axiCA pelueHHeM ypaBHeHua 

(A+) G(r, r’, o—@', 2-2’) = 


‘ L 


ped (ene) 5 
r 


8 (9 — 9’) 8(z—z’) 


upu Imk>0, orpanuuenHas Bclosy, KpoMe TouKH 7’, 9’, 2’, HM YOBJeTBO- 
palollaa Ha MOBepxHOCTH WuANHApa ycnoBuio OG/dn = 0; 


, , soe . 2G Ve — 8) 
O(a ee 2-2) =a |S meee SE 
xX cos m(e— 9’) exp [i (2 — 2’)] dé; r >a. (2) 


Ilyrem mogctanopku (1) B ypaBHeHua (°) 3aqa4ua CBOAUTCH K pelleHHto 
CHCTeMbI HHTerpo-AudpepeHUMaJIbHbIX YpaBHeHH OTHOCHTEIbHO W(¢, 2) 


4 Oru vy ow nt 
ou + Ey [Se 922 a 2a (1 v) do? we s (reais 5593 a are oy 
iw v Op (a, 9, zy ’ 
iota ar Oz ‘4 (3) 


* TlompasymeBaeTca OOo0uKa, TOJMHHa KOTOpOH MHOFO MeHbIUe JIMHbI IPOJOMbHOM BOMHBI 
B MaTepHaJie OOOJIOUKH. 
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1 ay au , 4 au oe 
oo + Ex |e 092 a 7 (l ) Oz? a3 2a ie ss) do aa a® 09 iq 

1 1 ow 1 dw\ - iw v_ Op(a, 9, 2). i 

pine, (A ee il Soe a0 (4) 


vy Ou iL yee) w 
ow — Ey( dz 1 a2 do i =) — 
h? £E, 2 dw fl <r Fa) 
ae eae [2 (1 — (G+ a? pa oe “at dot a 


+4 —y 5S 4 2+ 3] =i [5 + geal Pe @ @ 2 | 


rye 
p (a, 9, Z) = Pi (a, 0, 2) +- Pr (a, o, Z) fad 


and a 
“ECE Snips) yy OO 
Ar? >, ae Hae Ve & HD aV 2 — 22) 


0 0 —com=0 


xX cos m (e — 9’) exp [ie (2 — 2’)] do’dz’dé. (52) 


Tlocne onpezenenus w(o, 2) 13 ypaBHeHult (3), (4), (5) H MOAcTaHOBKU 3HayeHH 
w(e,z) B (1) nomyamm ucKomMoe peuenue p(r,¢, 2). B  BbipaxkeHHay 
(1) — (5): p— 3ByKkoBoe JaBuleHve; C — CKOPOCTb 3ByKa B Cpeje; p— NJOTHOCTE 


de) , 
cpemEl; a—pasuyc; h—TomuHa oOon0UKH; Ey =; —s— MOnyub TOura; vy -¥ 


Kosdpunuent Ilyaccowa; p, — NOTHOCTh MaTepvasia OOO0UKH; 1 — BHYTpeFf 
HAA K MOBePXHOCTH OOOMOUKH HOPMaJIb; U, UV, W— CKOPOCTH CMEeIeHHE 
MOBEPXHOCTH OGOOUKH B aKCHaJIbHOM, llepHdepwueckoM HW paHasIbHOM Hé 


mpasnenuax; H') (a) — dynxuua Tanxena nepsoro poya. Wirpux osnauael 
ucdepeHuMpoBaHue NO apryMeHTy; ¢9 = 1,e¢m—= 2upum=l1, 2, 3,. 
3. PemeHne cHcTeMbI HHTerpo- muddepeuiabHbIXx ypaBuennit (3), (4) 
(5) MoxkHO CBeCTH K PelleHHt0 JINHEMHbIX aslreOpanueckHx ypaBHeHHH, ecu pac 
JIOMKUTb CKOPOCTH CMeleHHH u (0,2), VU (~,2Z), W(o, Z)H MaBnenusa p; (a, ¢, Z) -{ 
-+ p-(a, ©, Z) B pAQbI 10 COOCTBeEHHBIM PYHKIUUAM, YHOBJICTBOP AIOWIMM OJHOPOLHBI 
Tud@depeHinasbHbIM YypaBHeEHHAM OOOJIOUKH MW KpaeBbIM YCJIOBMAM B TOUKAah 
z= 0,d(°*): B uactHocrn, 
(0, z Amn cos me sin —. € 
= Dy si ra ‘i (€ 
Onpeyeuaa TpHOMKeHHO * KOSPPHIHEHTH! Amn U3 pellieHHA aNreOpanyeE 
CKUX ypaBHeHHH, NOACTaBIAA 3HaYCHHA Amp B (6), a 3aTem B (1) u HCHONIbSY | 
IIpH HHTerpHpOBaHHu MeTO MepeBasla, MOJYYHM OKOHUATEJIbHO 


= ectd exp [ikR 
P(r, P, 2)—= pill, 9, 2) + pr (t,.9, 2) + 5 er mee xX 
co [oe) 3 
.m— cos me 
Ste 
at 4 H®) (ka cos 0) H\ (kacos 8’) (Zinn +Z mnmn) 
7 [ee [i (k sin 0d + mn)} —1 ___ exp [i (k sin 6d — xn)] — 1]fexp [i (ksin 0’d + xn) —1 
k sin @d + 1n ksin 0d — xn | ksin 0’d + xn + 
__ exp [i (& sin 0’d — nn)] —1 7 
k sin 0’d—an ik ( 


* TipuOuMKenve saksOuaeTCa, NO CyIMecTBY, B MpeANOMOKeHHN, YTO CHCTeMa OpTol 
TOHAJIbHbIX COOCTBeHHDIX QYHKUMH, YOBJCTBOPAIOMMX OHOPOLHBIM puddepenunanbHBl| 
ypaBHeHHAM OOOJIOUKH HM BbIOpaHHbIM KPaeBbIM YCJOBHAM, YOBMeTBOPAeCT HeCORHOPOHBI 
updepenwMabubIM (HATerpo-ANpdepenLHasbHbIM) yPaBHeHHAM OG6O0UKH. 

Pacuctbl MOKa3bIBaloT, 4YTO B PpARe BaXHbIX CJlyyaeB 9TO MNpeszNooKeHM 
OnpaBlavo HM NOATBepxKAaeTcA 9KCMepHMeHTasbHO. Tlofpo6uo cm., Hampumep (2, 2, 10), 
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qech R= Vr?+ 2; 6’ —yron pacceauns; 


dd Wit ae 
Ms ie \ \ iy Hy (a Vie ee) 5 HN 
mnamn = 57> jp ——————s) : Sil OX 
2m re aes BH’ Da V  — &2) d 
Tune. op , a fe 
x sin —— exp [16 (2 — 2’) ] dz dz‘dé; (8) 
A Pe ae 
Lip eat Dey ; (9) 
mniehty 1+v ma, e;@2a2 e®n?aq? = fd — yy 5 
2d ws Ren es ae ES OCELG. ap a omune 
i, SD ) 0; @2a? Pitan reals itv ma 
ar eee Bae oe" Ae ge a? gm ais (10) 
E 4 — 2v aolh. ; TNA 
73) | any fate 
mn y a 
VS pees 3 mnn 
thew HRS O88 01 @2a? ie tia’ Teneo 
Hy aaa gag OTS ee E), ae an) 2 eae 
D= 
01 02a2 h2qg2 1 é 
Paani) oot a aay”) % 
— Mm; 
Tint ae? oe? ai m? 2+y 
x d4 | d2 a a a at ye (4 See v) at +s qt | ? 
Q107a2 rn? 1—v | 
By rr Sane 
1+ ma, 
DY m Tyr ’ . (1 1) 
nna 
sac 


Zinnmn 4% Zmn— COOTBETCTBCHHO, HMMeaHl H3JyYeHHA HU MeXaHHueCKHM UM- 
reyqaHy, coOcTBeHHOW (opMbI KOsIeOaHHH O6o0UKH HOMepa mn. Ecsu uacto- 
Ta Wlafaiowlel BOJIHbI COBMayaeT C OMHOM H3 COGCTBEHHbIX UaCTOT OOONOUKH, 
Pen im Zinman = 0, wu mpH ycnosuu |x| = | ksinéd |= 1 ksinG’d|) wa- 
OmofaeTCA 3HAYHTeEMbHOe PacceAHve He TOJIbKO B 3epKaJIbHOM HalipaBJieHuy, 
HO HW B HalpaBJIGHHH, MPOTHMBOTIOJIOXKHOM HalipaBJeHHIO Majflatollel BOJHbI 
(HezsepkaIbHoe oTpaxeHne) (1, 14). MoxHO TOKa3aTb, TO HesepKaJIbHOe OT- 
paxkeHve HaOsojaeTcad BCAKHMM pa3, Korga (da3s0BaH CKOpOCTb Najarwulel 
BOJIHbI BUOJIb O6OOUKH COBMayaeT CO CKOPOCTbIO OJHOM U3 HOPMAaJIbHEIX — 
CBOOOHBIX — BOJIH B OO6OMOUKE, PaCIpOCTPaHAIOUIUXCA BAOJb ee ocu (1). 


AkycTHueCKHit MHCTHTYT Tlocrynuso 
Axkafemuu HwayK CCCP 27 II 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1 JJ. M. JI am mes, Orpaxkenne 3ByKa TOHKMMH MIlaCTHHKaMH M OOO/IOUKaMH B XKHKOCTH, 
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Jloknann Axkayemun nwayrx CCCP 
1957. Tom 115, Ne 2 


b. A. CBEWIHAKOB 


K TEOPHYW KOHILEHTPAWMOHHOLO TYWIEHH A 
®JYOPECHEHUMH PACTBOPOB 


((Tpedcmaeaexno axademuxom A. H. Tepexunoim 13 IIT 1957) 


@epctep (*) yKa3au, 4TO PyKTyaWHu B pacipeyeseHuH B PacTBOpe MOVJIE-|K 
Ky (baryopectlupyroulero BellecTBa * JOJUKHbI IPHBOLMTb K TOMY, UTO KOHILCH-)} 
TPalMOHHoe TYWeHHe CyOPecleHUMH MIA OTACbHbIX BOZOYKACHHEIX MOJEKYJp 
OyeT UPOMCXOAUTb C pa3/IMUHOM BepOATHOCTHIO. CmescTBHeM 9TOFO, B CBOK)E 
ouepeb, MOJMKHbI ObITh HEIKCHOHECHUMAMIbHOCTb 3aKOHA 3aTYXaHHA PlyopecieHn-pp 
IMM TOTYUICHHOrO pacTBOpa HM OTCYTCTBHE MPONOPUMOHAaJIbHOCTH Mex]y H3MeHe-fE 
HHAMH BbIXOJa HW H3MCHeEHHAMM JVIMTeMbHOCTH (JlyOpecUeHUHH Ip KOHWeHTpa-f 
IMOHHOM TYLUeCHHH — BbIXO JOJDKEH YMCHbIIATbCA C YBeJIMYeCHHeM KOHILEHTPallMuly 
ObicTpee, 4eM JVIMTeEJIbHOCTb, YTO, KaK H3BeCTHO, COOTBETCTBYeT OMBbITHBIMM 
JaHHbIM. 

IIbiraacb 1aTb MaTeMaTHuecKoe OpopMeHue CBOeli rumoTese, Depcrep BEIBEL, 
(OopMyJIbl JIA 3aKOHa 3aTYXaHMA, BbIXOLa HW JVIMTebHOCTH (byopecileHuMH fi 
B IIOTYWICHHBIX pacTBOpax MPH (JlyKTYaWHOHHOM paciipeyeseHHu PaCTBOPeHHEIX fi 
MowleKyl. Ero paccy2KJeHHa, Kak OblIO MoKa3aHo Hamu ('), HeOesympeuHEt. |i 
Crporoe pellieHve 3aqauu ABJIAeTCA TpyQHbIM, OJHAKO MOXKHO CPaBHUTeJIbHO kk 
Jl€rKO BbIMHMCJIHTb TylUeHHe PiyopecheHUHH BosOyxXMeHHOH MOJIeKYJIbI OHKal- E 
meH K Hel HeBo30yxKTeHHOH pu yueTe duyKTyalMOHHOrO pacnpeeseHHa 
3TUX Moseky. J,elicrBHe Oomee yaeHHbIX TyWallM4x MomeKy OyleT JHUIb 
CHWKaTb (PIIYKTYAaWHOHHbIe BPeKTh, T. €. YMEHbIUATb HCKaKeHHA 3aKOHA 3a- | 
TYXaHHA MW YMCHbIUaTb PasIM4YNe H3MeHEHHH JVIHTeMbHOCTH WH H3MeCHEHHH BBI- | 
xofa dyopecieHHH, KOTOpble NoyuaioTca, eC Mbl OFPaHHYHMCA yueToM [ 
TYIWCHHA JIMIUb CO CTOPOHI MepBbIX COCeAHHX MOJIeKy. BMecte c Tem caenyer } 
OTMCTHTb, YTO B CJlyuae KOHICHTPalHOHHOrO TYWIeCHHA, WI KOTOPOrO OGHINHO t 
peqnosarawT, YTO BePpOATHOCTh TYWCHHA W3MeHAeTCA OOpaTHO mponopmuo- 
HaJIbHO 6-li crelleHH PacCTOAHUA MeXKLY BOsOyKAeHHOH MH TYWAUeH MoeKysaMh, 
TyMeHve OyeT ONPeNeIATECA TIaBHbIM OOpa3soM elicTBHeM NepBoli, OmxKaliwed } 
K BOSOYKCHHOH, HeBo3OyKJCHHOM MOIeKYJIbl JaHHOrO BellecTBa. 

Uro6pl NOlyuHTb (PopMyJIbI Wid 3aKOHA 3aTYXaHUA, BbIXOJa H AIMTebHOCTH J 
(ulyOpecleHUMH NOTYUICHHLIX PacTBOPOB pH yyere JelicTBHA OnMxKaltwux He- | 
BOSOYKCHHBIX MOJIEKYJ, HalO 3HaTb 3aKOH pacupeslenenua «OMxKalilero Co- } 
cea». [loqo6nax saqaua BuepBbIe paccMaTpuBasiacb IT. Tepruom (°). Mbt Bocnpo- } 
W3BOJMM efO BbIBOJ, IPHMeHHTeIbHO K HallleMy culyuato. 

Ilycrs W(R)dR — BepostHocTh Toro, 4To MovieKyula, OnMKalimiad K KaKoi- | 
TO BbIJeeHHOH MOleKyJle TOPO %Ke BeleCTBa, HAXOJUTCA B COe Mexay R wu 
R -+ dR. Ouesuguo, uro HCKOMad BepOsATHOCTh, B CBOIO OUepeb, PaBHa Mpo- 
M3BeJCHHIO ABYX BePOATHOCTeH: BePOATHOCTH TOTO, YTO KaKaA-TO MOseKyuJa 
HaxowuTca B cyloe ot R yo R + dR, u BepoATHOCTU Toro, 4YTO B OObeMe oT 0 
no R wer HM OMHOM MOseKYyJIbI, KPOMe BbIeeHHOM, T. e. 


* Bee paccyxxyenua Depcrepa, paBHO Kak HM H3/OXKeHHLIE HK, OTHOCATCH K Cirydaro | 
BASKUX PaCTBOPOB, Tle MOXKHO TipeHeOpedb OPOYHOBCKHM J[BH2KEHHEM MO/IeKYJIbI 3a BPeMA TIpes , 
ObIBAHHA €€ B BO3OY2KJICHHOM COCTOSHHH. 


274 


W(R)aR =| 1— 


ar) 


W (R) aR 4x Rc dR (1) 


ire Cc — UMCJIO MOJIeKY B eluHule o6bema). Orciona 
W (R) = es ReArR2, (2) 


SHaad 3aKOH paciipeyemeHna OmMxKalimero cocesa H Nosaraa, B COOTBETCTBUK 
0 CKa3aHHbIM BILE, YTO BEPOATHOCTb TYLICHUA CO CTOPOHEI NepBoro coceya 3a 


Bpema oT ¢ fo ¢ + dt paBua ma (t) (rae p — KoucTaHTa; R — paccroaHue 


T BOSOYKJCHHOM MOeKYybI JO OMxKalimero cocena u ft — BpeMaA OT MOMeHTa 
HOABJICHHA BO3OYKJCHHOM MOJIeKYJIbI), Mbl MOXKEM HAMMCaTh JIA U3MCHEHUA CO 
peMeHeM BePOATHOCTH COXPaHUTb SHEPIHIO BOZOYXMeHHA B WaHHOH MoweKywe 
({) ypaBHeHue 


— 210 (2 +4 )pl. (3) 


3 (3) BHLHO, uTO p (¢) H3MeHAeTCA MO 9KCHOHCHIMAIbHOMY 3aKOHy. 

| Tlockopky MbI orpaHwunBaeMca Y4eTOM TYIICHHA JIMIIb CO CTOPOHbI NepBon 
DIMKAaieH MOJeKYJIbI TYLIMTeIA, TO 10 TAKOMY Ke 3aKoOHy OyeT NpOHCXOMNTb 
aTyxaHue (lyopecileHinu Jia weno rpynnbl Bo3O0yxXAeHHBIX MOeKyJ, WIA 
SOTOPbIX paccTOAHHe OT OM xKAWUX COceseH MeEKUT B MpomMexytTKe oT R Jo 
R+dR. Uncno Bo3s6yKeHHbIX MOJICKYyJI, BXOMAWIMX B JlaHHyIO rpynny, 
DYeEBUAHO, OyWeT OMPeeNIATbCA 3AKOHOM PacnpeAeeHHA WepBbIx cocefeH HU 
oaBHo W(R)dR. Orciowa Wit 3aKkOHa 3aTYXaHHA BCero aHcaMOJIA BO3OyxK]eH- 


+ 7f)t ]expl—t,Reel4eRedR, (4) 


0 


Ne flo —UHCIO BOSOyXeCHHEIX MOJIeKY B MOMeHT t = 0. 
IHlonaran R? =x u 4/3nc =a, NomyyaeM: 


oo 


a(t) = an, \ exp |— (<-+ ~) i| exp [— ax] dx. (5) 
0 ; 


T) 


SHad 3aKOH 3aTyXaHUuA (pryopecleHWHH, JIeErKO HallvCaTb BbIpaxKeHHA [vA 
THOCHTEJIbHOFO BbIXOJla WH JWIWTewbHOCTH (blyopeclleHMH * B MOTYIICHHEIX 
pactBopax. Mimeem: 


~~ = ey exp |— (— fe S| t| exp [— ax] dx dt; (6) 
0 0 F 
c= ae ( { exp [— (= + =) | exp [— ax] dx dt, (7) 
00 


rae B, B, — BRIXOJHI; tH Ty— AIMTEbHOCTH (uIyOpeclleHUMU, COOTBETCTBEHHO, 
3 MOTYUWeHHBIX H HeMOTYWCHHbIX pacTBOpax. 

HerpyqHo moka3aTb, YTO {BOHHIe HHTerpamb, CTOAMMe B MpaBow YacTH 
(9) u (10), serko mpHBoyaATcH K BbIPaKeCHHAM, COflep2KallluM TaOJIMUHbIe 
WHTerpavini (°): 


* Onpegenenve AIMTeMbHOCTH syopecleHUHH WIA HeSKCNOHEHUMANbHOTO 3akOHa saTy- 
xauua JaHo B cTaTbe (*). 
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na i —ax 
Bem | etd et ag ae | 
0 | 
= 1 —q {ci (q) sin (p) —si (q) cos (q)} *; | 
rye / ) 
b=V pry, q=ab =z 7CV py; (iy 
1 — 2g {ci (a) sin (a) —si (g) cos (g)} — Fei (@) cos (a) + si(@) sin (@)3 ; 
e | 
To T— q {ci (g) sin (q) — Si (9) cos (9)} 


Mopmyubt (8) u (10) ZatoT 3aBHCHMOCTD BbIXOJa UM MJIMTeIbHOCTH bryope @ 
ICHI[MH OT OMHOM NepeMeHHOM g, KOTOpas, CormacHo (9), 3aBHCHT OT KOHICHTP 

IMM pacTBopeHHoro BellecTBa M JB 

f TOCTOAHHbIX: BEPOATHOCTH TYWIeCHHA p & 

JWIMTeJIbHOCTH (bIryopeclleHHHu HENOTYWEeIw 

08 HOTO PaCTBOpa 7%. io 

Ha puce. | npuBefenbt rpapuku 3Hauie 

Hui pyHKkunh B/By u t/t) WA pas MU Hb 


ad Gass 3HaueHuit g. M3 pucyHka BHHO, 4TO, ¥ 
COracHM C ONbITOM, JJIHTebHOCTh dslyey 

ue ig PeCHeHIHH H3MeHAeTCA IPH YBeJIMUeCHHS 
a KOHUeHTpalHH dlyopecuupylowero B 

G2 I€CTBa 3€Me€THO MejVIeHHee, YeM BbIXO, 
HeGesblHTepecHO OTMETHTD, UTO B OOWAa! 

0 / GOVE RIOR, TH O“CHb MAJIBIX KOHWeHTpalnl Piyoped 
— wupylomero BemlecTBa, T. e. Ipoh g<P 


Pie, Al sovashy. OA a 1 Os (11) 
Bo To ! 

rae Q = q {ci (q) sin (q) — si (g) cos (g)}. 
@Mopmysi (11) uMeror ToT xe BHA, YTO MH COOTBeTCTBYyIOMIMe dopmytH Dey 
crepa — M. JJ. Tananuna (°) u ormumuatorca aMub Tem, uTO Q B STUX paboTa 
npeqcTaBseT Apyry!o (PyHKIUHIO ¢, t H Pp. i 
B 3aku0ueHHe CuleyeT OTMETHTb, UTO B HallleM PaCCMOTPeCHHH MBI He TOJIbKi 

He YUHTbIBAIM eHCTBHA Oouee yaNeHHbIX MOIeKyJ, HO HM Wpeqnonaranu mos 
HytO CJlydYaHHOCTh pacipeseseHHA BCeX MONeKYJ. ITO He MOXKeT GObITb cupaBe) 
JIMBO JIA KAKUX-TO MOCTATOUHO OM3KHX paccTOAHH MExKYy MOeKyJamu, u6| 
OHH He MOFyT COM3HTCH Ooubule, YeEM Ha HEKOTOPoe KPHTHYeCKOe paccTOsHHe 
Kpome Toro, 3aKOH B3aMMOJeHCTBUA MOMEKYJI WIA BeCbMa 6H3KHX paccTOAHHt 
BeEPOATHO, CYNIECTBCHHO OTJIHYEH OT HpeNoMaraemoro BbILe 3aKOHa B3aMMO/et 
CTBUA. 


Tlocrynuso 
6 III 1957 


UMTHPOBAHHASH JIMTEPATYPA 


1B. A.C Bemuu kos, JAH, 111, 78 (1956). * T.H. Forster, Zs. Naturforsch 
4a, 321 (1949). *P. Hertz, Math. Ann., 67, 387 (1909). 4 JI. A. Kysnenos: 
B. A. Cpemuuxos, B. WM. Ulupoxos, Onruxa u cnexrpockonua, Ne 5 (1957 
°U.M. Pe wxux, H.C. Ppagmtretu, Tadsnun HHTerpaJioB, CYMM, psZOB 4 Mpou? 
Benen, 1951. § M. Jl. Tanauun, KOTO, 28, 485 (1955). 


loo) E co 
si(p)=\ S24 at, ci (p) = | St a. 


Pp Pp 
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PHSHKA 


JI. A. XAJIOHH 
K TEOPHH PACHAJA KBASHCTALHOHAPHOLO COCTOAHUA 


(ITpedcmaeaeno axademuxom B. A, Poxom 20 I 1957) 


B paOote paccMaTpHBaloTCA HEKOTOPbIe BOMPOCbI TeOpuN pacnaya KBa3sucTa- 
WMOHapHOro (MOYTH CTallMoHapHoro) cocTosHua. PaccmaTpuBaemaa Teopua 
MeeT OoJIbuIOe 3HAYeHHe IPH MCCIeAOBaHUM a-pacnala, MpOoxomeHusa yacTUL 
epes NOTeHIMaJIbHble Oapbepbl, paciipesesleHiaA SHepreTHyeCKUX YpOBHeH Apa 
aeip. (7,7). 

| oe ITyctp vy = v (x, 0) — BomHoBan *byHKUMA, ONNCbIBaIONad COcTOAHHe 
u3uueckou CHCTeMBI B MOMEHT BpemeHH ¢ = O *. BeposTHocTb Toro, 4TO 4epe3 
3pema ¢ cucTeMa Bce elle OyeT HAXOMUTLCA B HAYaJIbHOM COCTOAHMH po, onpe- 
Helisetca cbopmyvion 


L(t) =| p(t), (1) 
eae , 
p(t) = (oF ole) dE; (2) 


(E) — nmoTHocTb pacmpeseneHux 2HepruH B HavadbHOM cocTOAHHN (a CJe- 
JOBaTeJIbHO, MU [JIA COCTOAHHH B MOMeHT BpeMeHH ¢t). YKa3aHHad BbIllie Teopema 
0 CBA3H M@XKy 3aKOHOM paciala MOUTH CTalMOHApHOro COCTOAHHA HU (yHKUMeH 
pacnpefeleHua 2HepruMH B 3TOM cocTOAHUM G6bia MomyueHa B. A. Moxom u 
H.C. Kppiiopbim lIpu ucceloBaHHM COOTHOWICHHA HeOMpeseeHHOCTH MIA 
9Hepruu u BpemeHu ('). B sto xe paboTe OblwIO NOKa3aHO, 4TO B 3ajaye O 
BbIJIeTe YACTHILbI U3 NOTCHILMAIbHOM AMbI Yepes Oapbep NOTEHWMaIbHOH SHEpruu 
HJIOTHOCTh pacnpeseneHna w(E) aABJIAeTCA MepOMOp*HOH GyHKWMeH KOMMUJIeKC- 
‘Hol nepemenyott E. Yuutpipan sub OM Kayo K BeleCTBeHHOH OCH Tlapy 
Horocos w (£): 


ESE al Fe 0 i sO, (3) 
Zia JocTraTouHO Goubwux BpemeH ¢ Omyuaem’ dopmywy (7) 
or 
ee 
L(t)=e * (4) 


BbIpaxKalolly!o OOLIYHLIM IKCMOHCHUMAIbHbIM 3aKOH pacnayla KBa3ucTallMoHap- 
Horo cocTrosHua. B sToM cmyuae w (£) onpeseeHo BbIpaxkeHHem 


4 r 
o(E) = = (E— Esper? ? (5) 


T. €. OObBIUHOH mucnepcHoHHon (popmysio“ paciipeweeHusa SHeEprHu. 

Q. Jina Janbuettumx vuccieqoBaHuit yTOUHHM HeKOTOPble OCHOBHbIe Popmy- 
abit. Bo scex (bopMymax uHTerpHpoBaHue MO SHeprHH BeseTcCA NO OO MacTH 
eUloOmHOTO enektpa E € (0, od), Tak 4TO 

(203 © i ie 
pale ® o(eyde, (6) 


© 


ao 


* Mul npHyepxuBaemca OOosHayeHui padort (?). 
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rye BBeeHHad PYHKUMA (EL) ABAAeTCA «nOMyPUHUTHOM: 
Le o(E), E>0; 
56 ai (E) 

0, £<0. 


V3 (6), ovepuqHo, mojwyuaem: 
foo) 


= fe e rep (t) dt , | 


Tak UTO 3HaHve p (¢) Mo3BOJIMeT Ha OCHOBaHMM (8) aHaMTMYeCKN OMpexemH o) 


(byHKiMM pacnpeqenenua w/(Z£). és 
Orpaunuenne (7) Ha JonycTumple (yHKUMM pacmpeseteHHA (FE) Hakiayiph 
BaeT ONpeevleHHble OrpaHuyeHua Ha cbyHKunu p (¢). A HMeHHO, BBOA 


px (1) ==p(—1) = \ ek O(E) dE, ( 


MOXKHO MOKasaTb, TO uHTerpas (9) onpesemsner p, (1) KaK aHaMUTHYeCKYyIO PyHtyy 
WHIO B BepxHel nomwynsuocKocTu Imt>0. Ucnomp3syax xe dopmyy Kom 


s 


it 


p ( pp at = p(t) + Sea pRes pat) (10) 
= j 
NOJYYaeM HCKOMBIe «UCMePCHOHHbIe» COOTHOWICHHA, OTMeaa B (10) BemmecTBeHE 
Hy!O H MHUMyro yacTn. IIpeaqnonaras, uTo p, (4) He HMeeT NOJIOCOB Ha BerecTp 
BeHHOH OCH HM MCHOJIb3yA Np 3TOM PaBeHCTBAa, CJeLyIONIHe H3 BelleCTBeEHHOCTIE 

o(E), Tomyuaem cielyoulme «THCMepCMOHHbIe» COOTHOIMeHUA*: | 


Re p(s —aean | oe ee oe : 
; (iby 
Im p (t) = Div (eBBn i eee 
0 


Takum o6pa3om, ToT (akT, uTo (byHKWuA pacmpenteteHua (EL) aBuaerca 
«OJYPUHUTHOK», IPHBOAHT K TOMY, YTO BelleCTBeHHaA MH MHUMasA YaCTH PYHK- 
Mu p (t) CBA8AaHbI MexKLy coOol HHTerpasbHbIMH «AMCIePpCHOHHbIMU» COOTHOLLE- 
HHAMH. 

Boga Mofyib M (t) u dasy N (t) bynKuun p (ft): 


p(t) = M(t) exp (iN (¢)); 
Re p(t) = M(t)cosN (t); Imp(t) = M (t)sin N (ft), (12) 


WeErKO WOUYUNTb CIEMYIOMMMe «TMCIMePCHOHHbIe» COOTHOIMeHHA: 


Rep(t) = M(t)cos W(t) = —2 ph LM Ua N EMO S10 gy 
; (13) 
Im p(t)=M(t)sin W (t)= ip ( Me cas ao | 


0 


T. €. COOTHOMEHHA, CBASbIBaIOMMe Mex Ly coOoH Molyib M (t) (kBaqpaT KOTO- 
poro ecTb (usnuecku usMepsiemad BeMUHHA L (¢)) u dasy N (t) byHKuun p (2). 


* Tipu BLIBOe (10), a cneqoBatenbHo, x (11) mpezmonoxexo, uTO pi(f) LocTaTouHO 6EICTpO 
yObiBaeT nipu | t| oo. 


2, 78 


AvaslOrMunble «MCIepCHOHHbIe> COOTHOWICHHA MO%KHO BBIBECTH B. Goulee 
OmjeM culyyae, Kora w (E) «nomydunutTHa» B cMBICHe: 


ke Ce ef BW ne, 
0 Weed MP 


(>) = 


(14) 


3. Ene o2HuM culeycTBHeM «nomyduHuTHocTH» a(E) saBmaeTca KpuTepui, 
KOTOPOMY JOJDKEH YOBJETBOPATh MOfysb M (t) byHKuun p (t), uMeroumi He- 
MOCpeACTBeHHBIM :usnueckuh cmbic. [locraHopka 3ajlauu TakoBa: NYyCTb 3aana 
HeOTpulaTebHad dyHKuuA M (ft); MoxHO JM NOLOOpaTb Takyt0 BeLeCTBeHHYIO 
yHkunio NV (f), urodpl dyHkuua o(E), mpeocOpasopanue Pypbe KorTopoli ecTb 

(t), Obina «nonypuHUTHO» B cmpbicme (14). 

OxasbipaeTca, YTO NpoHsBobHEIe M(z) Hefonycrumbl. OrpaHvuenus, KOTO- 
PIM WOJXKHb!I YOBJETBOPATS JonycTumple M(z), cmemyroT u3 PyHAameHrabHoN 
Teopemp! Ilstimnu — Buuepa (*). B Teopun pacnama KBa3ucTal{MoHapHoOro COCcTO- 
| AHH STA TEOpeMa MOXET ObITL ccbopMysUpoBaHa CeLyOMMM C6pa3om: 

Jlaa mozo umobo L(t) npedcmaensnno eepoamunocme pacnada Keasucmau.o- 
HAPHOZO COCMOAHUA Vy , HEOOXOOUMO BvINOAHeHUe CreOYytOIMe2cd KpUMepUA: 


co 


log M(t 

| EO! at <0, (15) 
—oo 

eoe L(t) = M(t). 

QTOT KPHTepul, KOTOPOMY C HeOOXOLMMOCTHIO JON2%KeH YOBJETBOPATb MO- 
Ayib M(t) dyuxuuu p(t), Mbl Ha30BeM KPUTeEPHeM PUHUTHOCTH 
HIN PUSHYeECKOH OCYMecTBUMOCT H (4) BTeOpHH pacnaya KBa- 
3HCTallMOHapHoro CocTosHuA. HeoOxoXHMO OTMCTHTb, UTO B TO BPeCMA KaK «HC- 
TepCHOHHbIe» COOTHOIUeEHHA CYIECTBEHHO 3aBMCAT OT TIpefeia «nosypunur- 
HocTu» £,, KpuTepul (UHUTHOCTH HIM PUsuueCKOH OCYIeCTBHMOCTH He 3aBH- 
CHT OT Hero BooOule (THUIb Ob Ipenen EL, Obit KOHedHDIM). IlockombKy UHTEe- 
rpam (15), ecmm OH CXOMUTCH, ABMAeTCA aOCOMOTHO CXOMAMIUMCA, TO IpH3HaKa- 
MH eFO CXOJMMOCTH ABJIAIOTCA NpH3sHaku Kom (°). 

Kputepui (15) nosBomseT clewlaTb cleqyioljve 3aMeyaHHA OTHOCHTeJIbHO 
tbyHxuuu M (tf): 

a) dyukuna M(t) He MoxeT OOpaliaTbCA B HYyJib Ha HEKOTOPOM HHTep- 
‘Bayle NepemeHHol ¢t, TeM Oosiee He MOXKeT ObITD 


(DO ye ea (16) 


6) mpu |t|—>ococxogumoctb uHTerpasa (15) oOecneuHBaeTCA BEINOHEHHEM 
HepaBeHCTBa 


A 
eg ee T? (17) 


mie AO, />1; 
B) CXOJMMOCTb B OCOObIX TOUKAaX ty: M(t) =0, M(t) = co o6ecneun- 
BaeTCA BbINOJHEHHeM HepaBeHCTBa 


[log M (t) | Ay 18 
Pear pay Oe 


mie A, > 0, L<cl. 


Tlouyyenupie Hepapencrsa (17), (18) uMeloT NpHHUNMMaIbHOe 3HayeHHe 
B TeOpHH pacrayla KBaSHCTal\MOHapHOroO COCTOAHUA, OCOCeHHO HepaBeHCTBO 
(17). Jleficrsutemuo, wepapencrso (17) osHayaet, uTo mpu |t|—o, Bo 
BCAKOM CJryuae: 


L t > Ae viel (19 
( ) 


rye A>0, y>0, <1, T. €. NpHHUNMMabHO SKCHOHEHIMAJIbHOrO 3aKOH| 
pacnaya qua Bcex t€(0, 00) 6plTh He MoxeT. B pa6oTe xe (7) 9kcnoHerH 
UHaNbHbIi 3aKOH pacnaya Obl NouyyeH B CBA3H C TeM, 4TO BbIYHCJeHHI® 
BeIHCb IpHOauKeHHo. C yyerom Toro, uro w(E) B (5) mpn E<O paBag 
Hy JO, Nowyuaem 
ss fae = get r so ONO rk ( 
Hens (E—E,)? +1? rt Tm (E2418) ¢ 
i | 

ANA Ve +J2>1. Hasmune sroporo HesKCHOHeHUMabHOrO yieHa B (2( 
No TBepxKaeT KaK pas KpHTepult usuueckol ocymyectBumocru (15). V3 (2) 
culeyeT, UTO SKCHOHEHUMAJIbHbIM 3aKOH paciajja CUpaBeJINB JIMIb B KOH CUP 
HOW o6macTH 3HaueHHH Tt /h, a HMeCHHO TIpH 


Tt Tr \2 

ee eg 2] 

e : 

eri) (i) 
Tloqo6uble 2Ke pesyJIbTaTbHI MOXKHO NOJYYHTS UH B Oomee OOMIeM cyy4aG 

Korga w(E£) ormuuaetca OT BbIpaxkeHua (5) MHOXKUHTEeIeM VE. 7 
4. Ecaa p,(t) He umeeT Hyvieli B Nomynockoctu Imi >0, To MOxHME 

NOJIYYHTb COOTHOIMeHHe, HelocpeqcTBeHHO cBxasbIBaiomlee M(t) u N (ft): 1 


Nt) co SAP aera re (25 
: 0 


Tak uTo, 3Haa M(t’) (“3 9KCMepHMeHTaJibHOrO ONpesevIeHHA 3aKOHAa pacnajye 
L (t’)), MOXKHO OMpejewHTh Ha OCHOBaHHH (22) OfHO3HaUHO NV (t), a creqoBap 
TeJIbHO, H @(£) Ha ocHOBaHuH (8). 

Ecum xe p,(t) uMeeT B Towynsockocth Imft>0, HanpHMep, HyJIb Tpit 
tn =O, + ibn, Ba >>O0, To (22) onpemenaer N (t) c TOUHOCTHIO JO 


arc tg ———_**_, (239) 


) { 

B 3axmroueHne TipHHouly OwlaroflapHocTb akag. B. A. Doky 3a o6cyxTeHue 
paOoTbl uw WeHHble 3aMeuaHHA, a TAK%Ke COTPYAHHKaM CeMHHapa Kadbespbl Teo! 
peruyeckoh dusuKu JILTY 3a o6cyxenne padorl. 


[ 

I 
Bcecoro3Hblli Hay4HO-HCCeAOBaTeIbCKHM HHCTHTYT Tlocrynuno 
pasBeqouHol reopusuKu 23 71 185 ; 
UMTHMPOBAHHAA JIUNTEPATYPA . 


1H. C. Kp aos, B.A. ® ok, KSTO, 17, 93 (1947).?2x. Baatt, B. Batcxono 
Teoperuyeckan agqepHaa pusuKa, WJI, 1954. ° R.E.A.C.Paily,N. Wiener, Am. Mathy 
Soc. Colloquium Publ., 19(1934). * JI.A.X aa gu u, AH, 111, 2(1956). 5 T.M. O®uxt 
TeHrowabuU, Kype Auppepenyuanbuoro H HHTerpasbHOrO ucINCIeHHA, 2, 1948. 
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TEXHHYECKAA PH3HKA 


K. Tl. BYHHH, PT. 3. KOBAJIbBUYK u C. A. ®EOPOBA 


O MEXAHH3ME BJIAAHHA MOBEPXHOCTHOFO OKHCJIEHU A 
HA PTPA®HTHSAL MIO SKEJIE3HbBIX CIJIABOB 


(I pedcmaeaexno axademuxom I. B. Kypdromoseim 9 III 1957) 


B pa6orax (**) ycraHoBeHo, uTo rpacbuTusalua cTtamu M YyryHa 3aMeTHO 
YCKOPAeTCA MPH OTKHTE B OKUCIMTeEMbHOM cpeme. DITO ycKopenue uacTo O6b- 
ACHACTCA «BHYTPCHHUMH OKUCeHUAMu» ('-*), []puHumaetca, uTo KuUCHOpoL, 
nudbpyHupys BHyTpb OOpasioB, okucaaeT mpumecu (Al, Si), BcmeqcTBue uero 


| oOpa3syroTca MHOPOUMCJICHHBIC BKJIIOUCHHA OKUCJIOB — TyIMHO38eCMa HM KPeMHe- 


3ema. IlpeqnomaraeTcd, 4TO STH BKJIOUCHHA KaTaMsHpyIOT sapoxkmenne 
rpaura HW Mp HalMunnN OobIuOrOo uucCTa saposbel rpaduTusawua uper 
ObicTpee, YeM B HelTpPaJIbHOM JIM BOCCTaHOBUTebHOM cpere. 

B pa6ore (*) sTo mpescTaBMeHHve KPHTHKOBasIOCb Ha TOM GOCHOBaHHM, 4TO 
OKMCIeHHe *Kee3sa MPOMCXOAUT PMaBHbIM OOPa30M 3a CUeT TepexOa HOHOB 2Ke- 
esa 43 OOpasila B OKHCJICHHbIM col, a He 3a cueT AudDy3sun SowbUIMX MaJO- 
NOJBHXKHLIX MOHOB KHCIOpOa Yepes YTOT COM B TryOb cnuaBa. B cBa3u Cc Tem, 
uTO Y3KHM 3BeHOM Tpollecca oOpas0BaHua rpaduTa B XKese3HbIX CiWaBax AB- 
WaeTCA CaMoludpy3uad — yasleHue aTOMOB MaTPHIbl U3 TeX ee MECT, Te 3a- 
poxwkaioTrcaA W pacTyT rpaduTHble BKIOUeHHA, — ObWIO BbICKa3aHO peno- 
NomweHHe, 4YTO pHpowa asddexta OKNCeHHA CBA3aHAa, Mpexke Bcero, C yBe- 
JIMUCHHEM PaBHOBeCHOH KOHILeCHTPalluuH BakaHCHM Ha BHeLIHeH TOBepxXHOCcTH 
o6pa3ila. 

IIpoucxoyamee pH 3TOM yBeIMUeHHe Mepenafla KOHUCHTPallMA BakaHcHuH 10 
CeueCHHIO OOpa3zila IPHUBOANT K YCKOpeHHio UX Audpy3suu BrsyOp, yTo oOeruaer 
ylaleHue aTOMOB MaTPHUbl OT pouta rpaduTusaun. 

V3 sroro cmenyer, YTO HaGOMaromleeca YBeIMUeHNe YMCA SaposbMMen rpapura 
IPH OTKHTE B OKMCJATeIbHEIX YCJIOBHAX He OOABATEJIbHO CBA8AHO C «BHYTPeH- 
HUM OKHCJIeHHemM». IloppimieHue MOBepXHOCTHOM KOHWeHTpaluu BakaHCHH MOKeT 
IIPHBECTH K YBeIMYCHMIO KOHUeHTpalluu BakaHCHH M BHYTpM OOpasita, To 
Oyler CHOCcOOCTBOBAaTh 3apoxKTeHUIO rpacduta, MOCKObKy ycKopsAeTca camomndp- 
@y3HA WU 2BakyallMA aTOMOB MaTPHUUbl H3 MecT, re POPMUPyloTCA 3apofEln, 
oOseruaerca. : 

Jlna ycraHoBseHuaA TOrO, Kakoe H3 JBYX MIpeMNOJIOKCHHH ABMAeTCA Cipa- 
BeJJIMBbIM, HEOOXOJMMO JlaJIbHeulee HCCeOBaNHe BJIMAHHA OKMCIICHHA Ha 
rpaduTusalHw. 

V3 paccMorpenua STAX BYX TOUCK speHMA CeyeT, UTO OYCHb BaxKHO MPo- 
M8BeCTH COMOCTaBeHNve CKOpOCTeH rpapuTHsallMu B OKUCJIMTeIbHOM HW HEOKHCJIN- 
TeIbHOL Cpeax MPH OAHOM uMcIe WEHTPOB rpapuTusalnn.E CM BIMAHHe OKUCe- 
HUA OYeT MPOABATHCA B YCIOBHAX NOCTOAHCTBA YMCA TpacuTHbIx BKTIOYe- 
HUli, TO OT TpefnomoxeHua O pellaloulel pom OOpas0BaHHA YaCTHI TIMHO- 
3eMa MW KpeMHeseMa B pe3YJIbTaTe «BHYTPEHHETO OKNCJICHUA» CeMyeT OTKa- 
3aTbCa. e : 

B kauecTBe HCXOJHOro MaTepHasla JIA OMbITOB Obl B3AT TepJIMTHbIM KOBKHH 
uyryH c 2,80% C nu 0,91% Si (cm. puc. 1a). 7 

Ilunungpuueckue o6pa3iibl (4MaMeTpoM B 20 MM HM BBICOTOH B 6 MM) BbIpe- 
3QICb M3 MWIOTHBIX PaSPbIBHBIX TpoO, IPH OTJMBKe KOTOPBIX oOecrieuMBaeTca 
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ycuieHHoe nutaHne. Ecum nogpepryTb oOpasitbl JaJibHehmer rpabuTusananyy 
mpu 700°, To HoBbIe BKHOYeHHA Ppaduta He OOpa3ylorca, a yruepok NepUTHOTO™ 
IEMeHTUTa HacuaNBaeTCa B BUe rpaduTa Ha MOBEPXHOCTH HMEIOWHXCA B UYTyHe|y 
rpauTHbrx BKOVeHHH (cM. puc. 16). B 9THX YCMOBMAX, CCM 3aPOAbIUK UM CO3-HF 
jlaloTCA, OHM He pacTyT, a (M0-BHAHMOMY, H3-3a HaJIMUMA POM C HMMM KPyNHbIX 
BKJOUeHHH TpacdutTa) pacTBOpsAIOTCa. i 
Ho xomy rpatbutTusanuu oOpa3iibl u3BeKaMCb 3 Neu Yepes Ppa3HbIell 
TIpoMexKYTKH BpemeHH (1, 2, 3, 5, 8, 15, 19 u 24 uaca), OxIaKJaJIuCb Ha BO3-p 
yxe MH UCCHeLOBaMCb TO, MMKPOCKOTIOM. YMeHbUIeHHe KOMYECTBa WeMeHTHT Ay 
B Tpowecce rpauTH3alMu yCTaHaBMBaOCb IyTeM XHMMYeCCKOTO aHasiM3a Hi} 
W3MepeHHli TBEPAOCTH HM KOSPUNTHBHON cHIbI. Ha OCHOBaHHM MOJIYYCHHBIX JaH-p) 
HbIX OMpeleA0cb BpeMA Toypacnafa 2BTeKTOMAHOrO WeMeHTHTA. 
Tpaburusupyiouuit OTKHT TpOMSBOAMICA B WAUIKAX OKMCJICHHBIX 
PpaCKHCJIeHHbIX Cpefsax: B pacNaBJIeCHHOM CBHHIe C OTKPbITOH NOBePX-ff 
HOCTbIO H C TOBEPXHOCTbIO, TIpeMOXpaHABILeEHCA OT OKHCJIEHHA CIOeM [peBec-s 
HOFO YA; B pacraBJeHHOM cMecu coed (27,5% xmopucToro HaTpud + 72,5 % 6 
XJIOPHCTOFO KaJIbIMA) C OTKPbITOH NOBePXHOCTbIO HM C NMOBEPXHOCTHIO, Tpe-i 
JOXPaHABUIeHCA OT OKHCMeHUA B OJHOM Clyuae CJIOeCM KapOufla KPeMHHA, a BB 
pyromM —cjoemM Oypbl. 
Tpadutusalnu nospepramucb Be cepuu oOpasmoB. OOpasiibl OHO cepuni 
B HCXOJHOM COCTOAHHM HMI OUMILCHHY!O OT OKaJIHHbI NOBepXHOCcTb. OOpas3iinlfl 
[pyro cepuu MMeM B HCXOAHOM COCTOAHHM OKHCIeHHYyI0 NoBepxHoctTb. Ilocnep 
OTKHTa MOBEPXHOCTh OOpa3iloB, HalpeBaBIUHXCA B OKHCJIMTCIbHBIX Cpelax,f 
Oblla OKHCeHHOH. OOpasibl, HarpeBaBLIMeCA B PaCKHCJIEHHbIX cpelax, 3a-— 
MeTHOFO OKHCJICHHOrO COA HE HMeCVIM. 
Bpema, TpeOyrouleeca Id nouwypacnaya 2BTeKTOMAHOrO WeMeHTHTa, TIpH-ff 
BefleHo B TaOu. 1. 


Ta6Oauna 1 


1-a cepua 2-a cepHa 
aie oOpastlos oOpasios 
BpeMA B ac 
B okucJieHHom CBHHUe 3 3 
B pacKucCJIeHHOM CBHHIe 4,5 4,25 
B okuceHHOH com 4 Pa: 
B cou, packucJIeHHOH KapOu om 
KPeMHHA 7 0,0 
B cou, packucnenHoh 6ypoit 10 6 


M3 9THx JaHHbIX CileqyeT, uTO rpaPpuTH3sauNA pH OKUCMeHuH OOpasoB} 
CHJIbHO YCKOpHeTCA WH B YCIOBUAX, KOra YBeIMYeHHA YNCIa PpaduTHbIX BKVIIO- 
YeHHH HE MpPOWCXOZNT. OTOT pesybTaT HE HaXOMUT OODACHCHHA, eC HCxXO-§ 
AMTb M3 TOrO, YTO NPHpoOfa BMAHUA OKMCJICEHHA Ha KMHETHKY rpadbuTusaunu 
CBA3aHa C YBeJIMYCHHeM UNCJa WEHTPOB rpacuTHsalluH 3a cueT «BHYTPeHHero 
OKHCJICHHA». 

Bmecte c TeM TlOJYYeHHbIC aHHbIe JerKO OObACHUTH, CCAM CBASLIBAT pH | 
poly siekta OKUCJIEHMA C YBEMYCHHEM PaBHOBECHOL KOHUCHTPaluu BaKaHcniit 
B MOBEPXHOCTHOH 30HE 3a CueT OO/erueHHA YJaNeHHA NOBepXHOCTHBIX HOHOB 
*KeNe3a NPH HaJIMYHH Ha OOpasile com oKucsoB (° §), Baarogapa yBeanuenni} 
rpawwenTa KOHUeHTpalMH BakaHcuH uddpy3sua ux BrayOb ycKopsertcsa, uTo} 
NPHBOAMT HW K YCKOPCHHIO OTBOJa ATOMOB MATPHIIbl OT MOBEPXHOCTH rpaduTHBIX | 
BKuO“eHH. I]pH TakKOM MeXaHH3Me€ BAWAHHA MOBEPXHOCTHOe OKUCHeHHe co-} 
XPaHAeT, eCCTCCTBCHHO, SPeKTHBHOCTb HM B YCJIOBHAX MOCTOAHCTBa uuCHal 
WeHTPOB TrpaduTusalluu. 

M13 nomyueHHbix WaHHbIx creLyer, uTO, BapbupyA XapakTep BHeIUHeH Cpesbt | 
MH MCHA MOBCPXHOCTHY!O0 KOHICHTPallWlO BAKaHCHH. MOXKHO CHJIbHO BUIUATb Hal 
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opocTb AudpysvonvHoro nepenoca BakaHculi B ryOb O6pasia. Ito ue yun- 
BaeTcA B paOotax (*,'°), B KOTOpbIX MOueMY-TO HpemMomaraeTcaA OMHAKOBAaA 
opocTb Auppy3uu BakaHculi B OOpasel, MpH rpaduTusalmn u u3 OOpasua B 
omecce 3apallMBaHHA MaTPHIbI MpH Mocekyouem  o6e3syrsepoxKuBaHHH 
BOWOpose, XOTA 3TH MpPOMecchl NPOHCXOAAT B pasHbIX cpefax. 


VWuctutyT yepxoi metanaypruu Iocrynus0 
Axanemunw uayK YCCP OF IONE stele ys 


UWMTHPOBAHHAA JIMTEPATYPA 


*C. Austin, M. Fetzer, Trans. Am. Soc. Metals.,35, 485(1945). 2 W. Dennis, 
lyon St. Inst., 171, 485 (1952). * E.Harr y, J. Iron St.-Inst., 178. Ne 10 (1954). * K. I. 
yHuu, A. H. Tpeanuk, H. M. Lanuapbuenuxko, Jlutetuoe nmponsponctso, Ne 5 
op). °° L. Pfeil, J. Iron St. Inst., 69, Ni 1 (1929). ® B.H.Apxapos, Oxncnenne 
ramioB, 1946. 70. A. Ecuu, Il. B. leap, Ousuyeckand xumua MMpometansypru- 
“KUX IpoueccoB, 1, 1950. ® L.Hummel, R. Mehl, C. Birchenall, J. Metals., 
Ne 6 (1953). ® W.H. Boraues, C6cpu. Hoxoe B TeopHH 4 mpakTuKe muTeHHOrO MpoHs3- 
qeTBa, 1956. 1° A. ©. Jl au ja, JluteitHoe npousBogcrBo, Ne 6 (1956). 
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Jloxnnangn AkaweMuH Hayk cccPe 
1957. Tom 115, Ne 2 


TEXHHYECKAS ®H3Hh 


A. Tr. CMHPHOB 


CBOBOAHAA TENMJIOBAA KOHBEKUMS PTYTH B 3AMKHYTON | 
KPYrJIOMW TPYBE B MOMEPEYHOM MATHHTHOM MOJIE 


(I1pedcmaeaeno axademuxom M, A. JIeonmoeusem 9 I 1957) 


Vccneqopalacb CBOOO,HAad TeNJIOBaA KOHBCKIMA PTYTH B 3aMKHYTHIX erp 
JIAHHBIX KPYIIbIX TpyOax, yCTaHAaBJIMBaeMbIX BEPTHKAJIbHO WJIM HaKJIOHHO 1p) 
yruloM K BepTuKasH Jo 30° mpu ycTaHOBMBIMXxCA TeMOBLIX perxkuMax. Dy 
MCCJI€NOBAHHH MPHMeHAJICA MeTOR TemMepaTypHoi perucTpauun (*). QkcnepuMil. 
OcyIlecTBIeH Cc TpeMaA TpyOamu (TaOm. 1), 3anOJIHeHHbIMH JMCTHJIJIMPOB)e 
HOH pTYTbIO H 3allaAHHbIMH. 


Ta6Oamuna 
= ° ° 
s 5 F 
; lee ee Neeaal eel aed 
& s = RG ae) > an 3 = 
B) 3 = ne > ee BS os ais} 
BS o oO, po og RY > 
S 3) 8 Ee = i > g & So SO 
K > a Pe es FL = os og 
3) & 
s a St = & 58 SEL ss ra s OE aS es pal 
% si s S o aes Fyisne S S os os Sia 
a = a s a S & go . > BOs | 25 2: 
S it ost & aS = ONG, a 5 ESs foam.) es 
a = 5 > 3 BO REG R S eo ee Oke 
= v x & = Ou Sm 8 Riss oc ars aus 
3 os a is aS ee oO ° as eat =e Se 
BS & S| a Om Iss 5 fe goa eae) 2 
> ® 2) = en OF E Ss) Secs ORS es ax 
o ms ES v Sos | S2o = ZS Sos BS = 
A As (a) (aa) =| M&O |Aaae oP Se [ovale ¢ =x @=3 i= --) 
4 | 0,67 | 0,74 | 1885 | 3,0] 4,0] 30 7 5 | 7,51 44,5| 42 |e 
2 10.541 0,68| 851] 2.5] 4.0] 30 7*| 5 |44.0| 48,0] 6 | Sm 
3 | 0,28] 0535 | 385] 1:5] 478] 18 | 40 2 | 3,0|228| 8 | 


* Mexgzy BTOPbIM H TpeTbHM ApycaMH TepMonap ycTaHOBJeHH yeTHIpe MpOMexKYTOUIMS 
sipyca C WHTepBaviamu B 1 cM. 


MuorounceHHbIMH ONbITaMH YCTaHOBJIeH pA OOnINX 3aKOHOMepHoOC’ 
C HeMeTaslIM¥ueCKHMH 2%xHAKOocTAMH ('): 1) aJamHHapHad KOHBeKIMA BHO. 
onpeyeinAeTcH KPHTepHasbHbIM YNCIOM Pees; 2) XapakTep slaMMHapHo K 
BeKIMM A@HTHCHMMETPHYHbI: HarpeTad PTYTb NOAHUMaeTCA BAOMb OLHOTO Oh 
TpyObl, a OXaxKMeHHad ONyCKaeTCA Bob Apyroro; 3) pacupemenenue Temi 
paTypbl Ha yuacTKax c TypOyJIeHTHBIM HM OKpuTMuecKuM (MomeKyAApHI 
pexUMaMN TeMNOMepeayH SIKCHOHEHIMabHoe, a Ha JiaMHHAapHOM JIMHeLHE 
4) ¢ HakJIOHOM Tpy6b! (qo 30°) u coxpaHeHHeM NocTOSHHOH MomHocTH Nosorp k 
TenNJONOTOK B TpyOe yMeHbmaeTca. } 

YcTaHoBseHb! OCOOCHHOCTH KOHBeKWMH B pryTu: 1) npu HeKoToppIx ycrap 
BUBIUMXCA PevKUMAX TeMWIOMepeauM M He OYeHb MWIMHHBIX TpyOax (Ta6m.B 
MO?KHO ONHOBPeMCHHO NOJYYNTL TP pasMUHbIX yuacTKa TenMonepenaun (TI 
OyAeHTHBIM, NaMHHapHbI M LOKPHTMYEeCKHit); A BOLL Tpu yuacTKa Tensonep 
au MO%KHO OJHOBPeMEHHO [OJIYYNT TOJIbKO B JWIMHHBIX Tpy6ax uM If 
OcoObIX yCJIOBHAX HoOLorpeBa u oTBosa Tena; 2) oTrHomeHue atppekTHBE§ 
TENJOMPOBOMHOCTeH Ha yYyuacTKaX C 9SKCMOHCHIMAaILHBIM pacnpelemeHih 
Temnepatypb! paBHo 4,0+0,1 (qa Bogst 1460+80); 3) nporsaxxenHocTh mamuHt 
Horo yuacTKa KpaHHe Masa, Tak, AIA TpyObl Cc paduycom 0,54 cm ona pall 
5,2 CM (It BOLbI JaMMHapHblit yuacroK 3aHMMaeT noUTH BCIO Tpy6y) 
284 


Hasee uccneqopasocb BMAHHe IpaKTuuecku OMHOPOLHOTO MarHuTHOrO Nowa 
170 no 7000 raycc) Ha MaMuHapHyio KOHBeKILUIO PTYTH B 3€MKHYTOM CTeKJIAH- 
u TpyOe c payuycom 0,54 cm uv HakstoHom B 10° or BepTHKaJIn. PaccmaTpuBasocn 
a cilydan: | — HanpaBseHue MarHuTHoro noma NepNeHAUKYJIAPHO WOCKOCTH 
stella BOCXOMAMerO WH HHCXOAAMLErO KOHBeCKTHBHBIX NoToKoB u Il — Ha- 
Bore MarHUTHOPO MOA NapasWIebHO STOM NocKocTu. Tpy6a B MarHUTHOM 

1 V4 


yr % 9 9? eg ge oR ® 


uc. 1, HanpaBsenua «cTpyek» MNJOTHOCTH HHAYKUHOHHOTO ameKTpHyecKorO TOKa B MePBOK 
yueTBepTH CedeHHA TpyObl (BOCXOAAWHH KOHBeKTHBHbIM MOTOK), 
—HallpaBlenve WHAYKUMM MOA NepnenAMKyAAPHO MOcKocTH pasfema (Y,) KOHBeCKTHBHBIX 


orokos —I cayyait; nyHkTupHoH June 5/4 x? + 3/4 y? = 1 onpenenmorca rpaHn4nble cn. 
| — vanlpapsenve WHLyKuMM NOAA coBnagaeT C MMOcKOCTBIO pasfena (Y 1) KOHBeKTMBHBIX 
orokos — II cnyuali. Ilynxrupnoli aunuelt x?-+ 3y4=1 ompeneamorca rpanwunple cron 


Qle TIOMElasacb OMpejeJIeHHOH UYaCTbLIO C HY2XKHbIM Pex%KHMOM TelloMepenaqu 

'TaK, UTO OCb TPYObI Oba OOABZaTeEMbHO NepmeHAHKyApHa K HallpaBseHuIo 

HayKuMH nomad. LlomocHble HaKOHCYHHKU 3JICKTPOMarHuTa MocKHe (Kpyruble 
JiMameTpom 5 cM U TpsAMoyroubHbIe 65X32 cm?). 

IIpu elictBuu cma6oro MarHuTHoro Mosma (qo 110 rayee aaa I cryyaa u fo 
QO raycc yaa Il cryyaa B3aNMHOrO pacnooxKeHHA TpyObI B Mowe): 

1. TeopernueckuH foslyyeHo pacmpeflelteHve MJIOTHOCTH MHAYKUMOHHOrO 
ieKTPH4eCKOTO TOKAa To CeyeHuto TpyObl. B weuTpe oOpa3yercaA Apo, rye NOH- 
@POMOTOPHBIe CHJIbI TOPMO3AT JIBUXKEHHE, a BAOJIb CTCHOK TPyObI (OKONO TOVI10- 
OB 3JICKTPOMAarHuTa) OOpasyIOTCA CHMMeTPHUHbIe rpaHw4Hble COU, re NOHe- 
OMOTOPHble CHJIbI yCKopsoT ABuxKeHHe. MaKkcuMalbHaA TOMMMHa Norpanuy- 
oro cuiod Jua I cryuaa cocrapaser 10,55% or paguyca, a Ana I] cryaan 42,26 % 
uc. 1). OGmee TOPMOxKeHHe CKa3sbIBaeTCA CHJIbHee OOMErO YCKOPeHHA, YTO IIpH- 
OMT K MOABJICHHIO MAarHUTHOM BA3KOCTH, BelMYMHAa KOTOpOH Ama I cay- 
ai B 7 pas Gombe, uem aaa I] cryyaa. MarnuTHad BASKOCTb AIA mMyasel- 
eBCKOFO TeY€HHA B Tpy6e, BOJHOBOTO HW ApyrHx ABMXKeHUH UCCIeLOBaMach 
aHee (?,°), 

2. TeoperuuecKH HM 9KCIIeCpHMeHTaJIbHO YCTaHOBJICEHO, TO KpHTepHasbHoe 
ucuio Pees u, COOTBETCTBCHHO, XapakTepHCTHYeCKHH TeMMepaTypHbIM payuent 
BEJIMUMBAIOTCA JIMHeHHO C yBeW4YeHHeM KBapaTa MarHUTHOM UWHAyKIMK 


mc. 2). 
IIpu felicTBuu CHIbHOFO MarHUTHOFO MOJIA SKCMCPHMEHTAIbHO YCTAHOBJIeHO 
mic. 2): 


1. Vmenpumenue o6mero TenonoToKa B Tpy6e MOOOHO yMeHbIeHHIO Ten0- 
oTOKa C HaKJIOHOM Tpy6bl 6e3 MarHHTHOrO TOA. 

2. KpafpaTu4unad 3aBMCHMOCTb XapaKTepHCTHYeCKOrO TeMMepaTypHoro rpa- 
aeuta (HM uncna Pees) oT HHAYKIMM CMCHAeTCA JIMHCHHOH. 
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3. Pocr xapakTepucTuyeckoro TemMepaTypHoro rpafweHTta no JIMHeMHOIH 
3aKOHY OrpaHHueH MOCTOAHHBIM JIA KayKOM MOWHOCTH NMOorpeBa MpeesbHE 
rpayjMeHToM. 

4. C ocruxKeHHveM MOCTOAHHOrO TeMilepaTypHoro rpayuenTa HacTynall 
cmMeHa JIaMMHapHoro pexkKuMa Telsonepel_ayw MOKpHTMYeCKuM. 


I 
epad-cm / 
| é ¢ = 
050 / G peng ee hee 
| O67 = ee Laie <a 
Kip epee lise = oe — 
LL ; pe pee hs 
| wo} 0 fee et ae 
“ LP Es 
Say zo of q 
i 700 * io ~~ 800 7000 7200 eay 6 


Puc, 2, U3menenne xapakTepucTuueckoro TemMlepaTypHoro rpafweHTa B 3aBHCHMOCTH OT H 
QYKUMM MONA Mp MOWHOCTAX MOAorpeBa: a—O0,08 Kan-cex—!, c = 0,38; 6 — 0,12 kan-cex- 
c= 0,48; 6 —0,22 xan-cex-!1, c=0,50; 2—0,30 xan-cex-1, c=0,51;0—0,52 Kan-ceK~ 
c=0,52 (rie c—npefenbubli TemmepaTypHblii rpaguentT). J —cayuah I, J] —cnyuatt I 


5. Ha o6nactb ¢ JOKPHTHYeCKHM pexKHMOM TeNOMepelayH MarHHTHoe Move 
(go 7-10% raycc) He oKa3bIBaeT 3aMeTHOTO BJIMAHUS. : 

Takum o6pa30M MarHuTHoe Nowe OKa3sbIBaeT CTAOHJHSUpPyollee BIMAHHE B 
JIaMMHapHy!O KOHBEKI(HIO OlaroapA H3MeHeCHHAM B pacnpekeMeHHH CKOpPOCTI 
KOTOPOe BHOCHTCA CaMMM TloeM. C pocTOM MarHUTHOrO NOAA pacrer TOpMo3s 
ijee JeHCTBHe Kak B TCPMOAMHAMMYECKOM CMBbICIe — TeMONOTOK B TpyOe yMeHE 
maeTCa, TaK H B rHApOMMHaMMYeCKOM, OCOOeHHO IPH NOCTOAHHOM TemmeparTyt 
HOM rpajiHeHTe, — JlaMMHaPHOe KOHBEKTHBHOE JBHXKCHHe CMCHACTCA UpaKkTY 
yYeCKHM TIOKOeM. 

Asrop Bbipaxkaer ray6okyio OnaroqapHocth npod. T. A. Ocrpoymosy. 


Momorosckult rocytapcTBeHHbIli yHHBepCcHTeT Iloctynusto 
um. A. M. Toppxoro 1 X 1956 


UMTUPOBAHHASA JIMTEPATYPA i 


1T.A.OcTpoy mos, CBo6oqHaa KOHBeKIMA B YCHOBUAX BHYTpeHHel 3sagaun, M.—JI.' 
1952. °C. Jyunksucr, Mpo6s. coppem. pus., B. 2, 7 (1954). 3 J. Hartman Qn 
Kgl. Danske Vidensk., Selskab. Math.-fys. Medd., 15, 6 (1937). 
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Toraagn Akagemunu nayr CCCP 
1957. Tom 115, Ne 2 


TEXHHYECKAH PH3HKA 


WH. H. ®PHJVIS HEP, H. M. SEJIBMAH u 10. C. JAHHJIOB 


HCCJIENOBAHWE CTATHYECKON BbIHOCJIMBOCTH CIIJIABOB 
" Al— Zn, Al — Mg HU Al — Cu* 


(ITpedcmaeaeko axademuxom A. A. Boueapom 11 III 1957) 


CraTuueckue (MeJI€HHbI€) NOBTOPHbIe Harpy3KH MpHBOAAT K pa3spywieHuto 
MaTepHaJla IPH MeHbIUeM YHCIe IHKJIOB, YEM NepeMeHHble Harpy3kH, BHOpUpyio- 
tHe c Oombmel vactoron ('!). B Haumx ombirax uacToTa HarpyXeHH paBHANacb 
6—8 WHKJaM B MMHYTy. 


Al /mme % 


150 = 0 200 L——_ 19 
a 4 6 6 10 12 To On 40 20 30 40 50% 
Ze Mg Se 
Puce. 4 Pue. 2 
Puc. 1. Banauue cogepkanna. Zn na cBoficrBa cucrempr Al— Zn. Ycnopua ucmbitanua: 


6p = 0,7 off = 2000; o) = 0,8 of = 1000; 6) =0,9 op =N 


Puc. 2. Bansanue cogepxanua Mg ua cBoiicTrBa CMaBOB CHCTeMBI Al—Mg. Yecsosua 
HCMbITanuaA cM. puc. 1 


Ha puc. 1, 2 13 noKa3aHo M3MeHeHHe MexXaHWueCKUX XapakTePHCTHK Hi 
ctaTuueckoll BbIocmuBocTu (4uca V) cnaaBpos Al — Zn, Al — Mg u Al — Cu. 
Ucnpiranne pesioch cuetyiouluM 06pa3oM: Ha TepBom sTame AaBastocb 2000 Harpy- 
YKeCHHH pH BepXHeM HallpAxKeHHU, PaBHOM 0,7 o%, (ot, — IpouHocTb Hajipe- 
3aHHOrO o6pasifa); 3arem 1000 muKOB pH % = 0,8 9}, MH, HaKOHEL, Mp 99 = 
= 0,9 c* ycneiranua Bemuch Jo paspymenua. Uncso N coorzerctByer uncsy 


B 
= c BCeX CJYYaAX PaBHAIOCb 
WMKIOB UPH 5) = 0,9 o*. Hmknee HallpaxKeHHe BO y p 


WOT ot. 


* B mpoBeyenuu 9KCMepHMeHTOB MpHHHMasH yuacTHe 3. UW. Crapocruna u B. J. Monmakosa. 
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Uncno N oueHb pe3KO BO3pacTaeT, a 3aTeCM 3HAUHTeJIbHO CHH2KaeTCA. 
Maxcumym N so Bcex calyuaax HaxOMMTCA B Npesesax TBepforo pacrBopa. Kak ¥ 
6puio WoKagaHo Ha cuuaBe B-95 cucrempr Al — Zn — Mg — Cu (6,0% Zn; i 
2.2% Mg; 1,7% Cun; 0,30% -Mnage 
0,14% Cu), V B cumbHOH cTeneHH 3aBH- 
CHT HM OT TemMMepaTypbl cTapeHHaA (cM. 
puc. 4); To Mepe NoBbmueHHA TeMmilepa- | 
TYpbl cTapenua N cuHauana  pacrer, 
JOCTHTaeT MAKCHMyMa HM CHWKaeTCA, KO- 
ra BbICOKad TeMnepaTypa CTapeHHA TIpHBO- }y 
MT K ABHOMY pa3yMpouHeHHiO crvwlaBa. i 

VisgpecTHo, 4TO MpH xXosMo,HoH edop- yj 
Mayu (mpoKaTKe) Al u ero cmuaBoB p 


14.92%, Oy°07 Og = 555k /mm® 
npu O,= 
2927 


1400 


1200 


£000 


Cb ° ° ° iB 
Fel hei Me eee ©: on a 
(1204) (%6G4.) (72x) (64) 


Puc. 3 Puc. 4 


Puce. 3. Bausanue cofepwanaa Cu Ha’ cpolicrBa cnmaBop cucrempt Al—Cu. Ycuo0Baa f 
MCIbITaHHA CM. Ha puc. 4 


Puc. 4. Bauanue TemnepaTypbl cTapeHua Ha CTOMKOcTb cmviaBa B-95 mpw MHOroKpaTHBIX 
CTaTHYeCCKUX HarpyKeHHsAX 


MeTaJlI pasorpeBaeTca MH TemMepaTypa ero MoxeT NOMHATECA Jo 240° uv Bute 
(?). Pacnajom TBepforo pacTBopa B Npolecce MCUbITaHHA, BLISBaHHOTO HCIbITa- 
HH€M HM pa30rpeBOM MaTepHadla, MOXHO OOBACHHTb NayweHue NV noce JocTHuxe- 
HHA MakCHMyMa. TRBepjbIli paCTBOp BbIIIIe KaKOH-TO KOHIeHTpallHu MouKeH 
jierue pacnayaTbca, YM Me@Hee KOH- 
Ta6nuna 1 ICHTPHPOBaHHbI pacTBop. C stow 
TOUKH 3peHHA MpecTaBJIAIOT HHTepec 

Buvanve HarapTOBKH (MpokaTKa B CBexKesaka- 


aHHple Vi. H. AH 
N@HHOM COCTOAHHH, OOx*waTHe 20%) Ha TIpH- 6 rep pul ae u 
pocr npounsocta (Aog B xI/mM?) cmuaBoB : - FOM@HOBOH OTHOCHTEJIBHO 


Al—Cu, ucnpirannpix mpn 20 n 150° BRAnEA Hdbapieess 2 ee 
IMX HarpeBOB Ha IIpHpocT mpoyuHo- 

YcuOBuA HcbITAHHlt cTH (Asx) cnaaBos Al— Cu (ra6.1. I 

% = re Mexee KOHIeHTPUPOBAaHHBle Civia- 

g |§.8 /8_8 ser (Al + 2% Cu) ynpounmores nox 

Cnvias ee ae BJIMAHHEM HarapTOBKH H BO3AeHCTBUA 

ue Pee <g>,  MNOBbIMeHHOM Temnepatyppl (150°), 

FE |EES8/82S2S  Oonee KOHIMeHTPHpOBaHHble — pa3y- 

mpounsiotcsa. Maxcumym N= yaa 

M4 2% Cu 43,3/47,2| 45,3  CiaBos Al— Cu Haxogutes MOK LY 
cilaBaMH = TaKMX KOHILeHTpalui, 

Al+4,4% Cu +3,8|+0,8| —1,5 M3 KOTOpPbIX MeHee sJerHpoBaHHbe 


YIPOuHAIOTCH, a Oouee MerupoBaH- 
HbI€ PasyNPOUHAIOTCA NOM BAMAHHeM HarapTOBKH HM TemMepatyppl. 
VHrepecuo oTMeTHTb MaciiTa6 u3sMeHenua NV. Maxcumaubupie 3Hauenua NV 
B cimapax Al— Zn, Al— Mg nu Al— Cu pasust coorsercrseHHo 32000; 
5000 u 11000; MuHumabybe N aia ucceloBaHHBIx cnaBoB npu 13% Zn; 
5% Mg u 8% Cu pasustotea 150, 2000 u 300. Bonne sHauenua NV WIA ciwia- 
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B Al — Zn, BeposTHo, oGecneumBatorcs JelicTBHeM pacTBOpHO-ocaluTeAbHOrO 
XaHH3Ma, IpeqioxweHHoro A. A. Bousapom (*), 3aleunBatomero TpeuMHbl 
YANMHAOWeCrO HKUSHb MCIBITHIBAeMbIX OOpasloB. C pyro cTOpOHBI, CKJIOH- 
CTb 9THX CIIaBOB K ObICTpOMy pa3yMpOuHeHUIO Ip HarpeBax MPHBOAUT K CHH- 
auto V fo oueHb MaJIbIX 3HAYCHUM Mp NOBbIIMeHHOM coflepxannu Zn. Y crma- 
B Al — Cu peskoe cuwxKeHve N MOxeT BBI3bIBaThCA JOMOJIHYTebHO Tlepexo- 
M B [ByxasHylo OOacTb, NOABJICHHEM B CTPYKType MepBUYHHIX BKMOUeHHI 
Ale, WelicTBylouluX Kak Ha[pe3bl M KOHWeHTpaTopHl HanpsxKeHUu. Y unept- 
Ix ciuiasop Al — Mg kak nofbem, Tak u CHM»KeHue N menee pesKn. 
OnpeyeseHHon cai3u Mexay N wu ApyrumMu MexaHuuecKHMM CBOMCTBaMH He 
Hapy2KuBaeTcs. 

N MpoxofuT wepe3 MakcuMyM; og (HM cooTBeTcTBeHHO s/2 u oy) HerpepbIBHO 


eTyT; 5 CHMxKaeTCa (HIM Mao u3MeHAeTca y CuuiaBoB Al — Mg). Craruueckas 
IHOCJIMBOCTb CIIJIaBOB KPYTO BO3PacTaeT C HOBBILICHHEM KOHIeHTpalluu TBep- 
fo pacTBopa, MOKa 9STOT TBepLIM pacTBOp He HauHHaeT 9HEPrHyHO pacma- 
TbCA B Iipollecce caMoro UcHbITaHHA. CieloBaTeIbHO, AIA MOBbIMIeHHA CTaTH- 
CKOM BbIHOCJIMBOCTH CHJaBbl JIOJIKHbI OTBeUATb He CJIMINKOM KOHILEHTPHpo- 
HHBIM TBeEPJIbIM pacTBOpaM. Takue crmaBbl O6aqaioT OoubuleH craTHYeCKOH 
IHOCIMBOCTbIO, 4eM UucTHI Al. 


Ilocrynusao 
DON OST 
UWMTHPOBAHHAH JIMTEPATYPA 


1C. WU. Paruep, JAH, 106, NM 2 (1956). 2 B.A. JIuBpauos, A.W. Koana uw 
iuxkos, WH. WV. Uspanos, Tp. Mock. aBwauwouHo-TexHowor. HHCT., B. 28, 41 (1955). 
A. A. Bousap, Merannopenenue, 1956. 
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Aornayne Akanemun nayx CCCP 
1957. Tom 115, N 2 


XHMHA 


M. HW. BATYEB 


K BOTIPOCY O COMPSASKEHHUW B BYTAXWEHE 
(I pedcmasaexo axademuxom H. H. Hasapoewim 25 IV 1957) 


Kak H3BeCTHO, NPHCOeHHeHHe TasIOMAOB UM TasOMJOBOMOPOAHHIX KHCJOT 
K TipocreliieH W3 m-COMPAKeHHbIX CHCTeM, OyTaqueny-1,3, npoucxog_uT B Buse 
MepBHYHOrO akTa Kak B NOOKeHHAX 1,2, Tak M B TMosOmeHUAX 1,4 c TeM HH 
WHIM peoOslayqanvemM OLHOTO 3 ITHX HallpaBJeHuH, B 3ABHCMMOCTH OT ycuIOBUl 
onpita. B reopuu Mnrompya u Ap. sTa WBOMCTBeHHaA peakIMOHHaA CMOCOOHOCTh 
AMBHHWa Hala cede cileqyroujee OObACHeHHe ('). 

«B peaKWHAX 7-COMPAKCHHBIX CHCTeEM HpoABAeTCA Ba (tbakTOpa: crTaTH- 
YeCKHH (akTOp CONpAxXeHHA (Me3OMePHbIM addeKT) u ero WHHaMMYeCKHH CaKTOp 
(oeKTpoMepHbIH sddext)» (7). Ileppei daktop mposBasetca B MOsIeKysle 
BHe peaKkIlHH, BTOPpOH — B MOMeHT peaKIINH. 

QpHppeKkT cTratTuwecKoro cOoONnPpA KECHUA OOYcNOBMeH Mpe- 
o6ulaqaHueM B MOJIeKysI€e JHBMHWJIa BHe peakwun ctpyKTyp I u II us Bcex 
I—V u ap. crpyxtyp (2 ,*), paccmMaTpHBaembIxX B YNOMAHYTOM TeopHu mpu 
KBaHTOBO-MeXaHH4eCKOM OMHCaHHH MOJICKYJIbI MeTOJOM JIOKaJIM3OBaHHbIx Nap. 
B fpyroM MpHHUnnvasbHO TowKecTBeHHOM (°?,°) oOo3Ha¥eHHH — mpeobulaqa- 
HHeM 3JICKTPOHHHIX cMemeHui Ila (I< II) (',7,8) a3 Beex Bo3smoxuHbIx | la— 
Va u Ap. cmenleHui: 


. ° a2 _ + & + = + = 
CH)-CH=CH- CH, «+ CH)=CH-CH=CH) ++ CH)— CH=CH-CH,=+ CH, CH-CH~CH, == CH,=CH-CH-CHp ut... 


I] 1 it IV Vv 
fr c~ 
peacoat iitieecroacn, EN ckd=coco nt cae Gl Uh Mawes 
WwW 
lla (l<=Il) IIa (1<-III) [Va( 1=-IV) Va (I=+V) 


B wpyrux tTepmuHax adppekT craTuueckoro cCollpsxKeHua (Me30MepHbIit) 
PaBHOSHauHO XapakTepH3yeTca Take Mu cCweqylommM oOpasom. B «-co- 
TpaxKeHHOH cHcTeMe «p-opOuTa. cpeqHero aroma C, B OMHaKOBOH crTe- 
TeHH MlepeKpbiBaerca C p-opOuTaMu OOoHX coceqHuX aToMoB» (°) (puc. 1). 
«I]NOTHOCTh 7-9JIEKTPOHOB BO BCeX CBA3AX B OoubWIeH WIM MeHbINeH cTeneHu 
BbIPAaBHeHa H pa3sIHyMe MexKy CBA3AMM crviaxKeHo» (°),. HMeHHO: , <OOblyHOe 
3HaueHne JIMHbI C—C-cBa3n 1,54 A B OyramqneHe yMenbueHo yo 1,46 A. Jnnunt 
C=C-cBa3eli, HaMpoOTHB, HeCKOAbKO yBenmueHbD (*). Bce sto M 3HauHT, YTO «co- 
MIpAxKeHue JBOHHBIX CBA3el — PakTOP, HaxoAAUIMH OTParxkeHHe HM B MOJIeKyJe 
BHE peakitun» (2) — B OOHapy2KHBaeMOM a*pPpekTe cTaTHuecKOrO COMpAxKeHUS, 
AKOObI, B H€KOTOPOM, M€30MEPHOM COCTOAHHH MOJeKYyJbI. Y MoueKyJIbI TuBH- 
HWJla B 9TOM COCTOAHHH «aTOMbI 1,4 HMeIOT UACTHYHO XapakTep CBOOOJHBIX pa- 
quKasop» (4), Ha HUX MpOMCXO_NT cocpesoTOYeHHe S2eKTPOHHOM MMOTHOCTU 
(), mpowcxoquT yMeHbmeHHe KoBaseHTHOcTH 9STHX aTomoB (’, 7, 1-1), 
YTO MU OGECHEUNBAET «MOBbILUCHHYIO peakIHOHHy!0 cnocoOHocTh | u 4 aToMoB» 
(°), T. e. Co3faeT OarompuATHble YCOBUA AIA aTAKM STUX ATOMOB NONOAKHUTEb- 
HbIM VWOHOM 93JIEKTpO(H.IbHOrO peareHTa. 

B Moment 9TOM aTaku BCTYMaeT B CHIY MHHAMUUYeECKAAH YacTh 
sbpexTa conpaxKeHHA (QTEKTPOMEPHE KH Shhexr) — 
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IIPOHCXOMMT «BbISOB» (7) 9IEKTPOHA MO JIerKO NOJAPHSsyeMOH CHCTEMe CONPAKeH- Ff 
HbIX CBA3eH JOMOIHUTeIbHO K YxKe CocpesoTOUeHHOH (OarosapA CTaTHYeCKOH F 
yacTu atpeKTa COMpAxKeHHA) Ha 9TOM ATOME SJIEKTPOHHOM IIOTHOCTH — TIOBbI- # 
WWaeTCA YICbHbIM Bec S/eKTPOMepHBIx cmemeHuH Tuma IIla—Va u T. UF 
(crpyxtyp III —V ut. n.). Oto uw 3aBepmaeT MpHcoesMHeHHe K aTOMY 1 wou fi 
4 rlomomkuTenbHoro uona X (X = H*,Cl*, Br*) c ofHOBpeMeHHbIM OOpas0BaHHeM # 
B TepMuHax Vnrompaa (1°), Boxkepa (4) Me30Me PHOTO KapOoHneBOrog 
MoHa, B TepMuHax Yasanga (*)—coorBetcTByloulero pesoHaHCcHoro TrHOpHsa: Wi 


! + | 
wi, B Apyrom oOosHauenuu, *F~¢~¢=¢ . VimenHo Mesomepusa 9Toro} 


KapOoHNeBOro HOHA H OMpesesmneT COOOM, NO paccMaTpuBaeMoOl TeopHuH, MabHel- 
wee JBOlCTBeHHOe TeyeHHe peakiluu upHcoequHenua. Vurompa numer (**):f 
«B peakIMAX T/pHcoeqMHeHHA K COMPAKeHHBIM CH-]} 
CTeMaM IIPOMe%KYTOUHIN KapOOHHeBbIM HOH ABJIACTCA , 
KOHeEYHO, ME€3OMePHHEIM, MMelOlluM TosTOMy } 
ipa uM Oouee NOOKeHHA JIA HelTpalusallMu Bf 
OWHOM YacTHe B KOHeEYHOH CTaqHH MpUucoeqHHeHHA» f 
(B uBUHMIe—nrosoxeHua 2u 4). B pa6orax (7, 41%) F 
3TO HasiMuve JBYX WeHTPOB HeTpasM3alun MOACHHAeT-- 
CA C MOMOILbIO HOBBIX TEPMHHOB: «eCTECTBEHHbIM WeHTP» 
(8B uone VIII arom 2) nu «mepeHoc peakWHoHHOrO 
WeHTpa MOJICKYJIbI MO CHCTeMe COIIPAXKCHHBIX } 
Cy C, b, cpa3el» (B HoHe VIII B atom 4). TepmuHomM «mepeHoc 
peaKWHOHHOrO WeHTpa» TOYepKHBaeTCA HeCHYXKHOCTH | 

Puc. 1. Ilepexppipanne p- JJONyMeHHA pasesIbHOrO CaMOCTOATeMbHOTO CyYILe- 
OpOHT B COMpsKeHHOM CH- opRoRaHHA yacTum VI, VII Kak uz0MepoB TayToMep- | 
cTeMe T-CBA3eH e © 
Horo npoueccaVIZ- VII aa o6baCHeHUA TBOMCTBEHHOK 

peaKUMOHHOM CMOcOOHOCTH COMPAXKeHHBIX CHCcTeM™. 

«][BolicTBeHHad peaKIHOHHaA CiMOcoOHOCTh OGectieuuBaerca CHCTeMOM COMpsAKe- 
Hua» (7), B Oyrafuene 1,3 Me30MePHbIM COCTOSHHeEM OHO YaCTHILbl — uoHa 
VIII (VI-VII), Hastwunem B HeM s7-CONpAKeCHHA H LeMOKaMH3allui 9IEKTPOHOB. 

PaccMoTpeHHas TeEOpHA MOKOHTCHA Ha FHMOTeTHYeCKHX MpeMMOOKeHHAX O06 
QJIEKTPOHHDIX CMeIICHHAX, HE COOTBETCTBYIOWNX JelHCTBUTebHOCTH. DKcnepu- 
MeHTaJIbHble JaHHble OMpoBepraioT 3TH TMpesmouoKenna. 

HecoMHeHHbIM SKCHEPHMEHTAJbHBIM (PAaKTOM ABIAeCTCA COKpallleHHe Mex- 
ATOMHOrO paCCTOAHHA eMHHYHOH cBa3H C—CB quBunuse (1,46--0,03 A) 
CPaBHUTeIbHO CO CBA3bIO C—C B 9rane (1,54-+-0,03 A). Sro coKxpamenne 
Ne%KUT 3a Tpeqenamu omMOoK onbita. Pasimuve xe B pesysbTaTax usMepe- 
HMM MexKaTOMHOTO paccTosHuaA C=C B yuBunuse (1,35+-0,02 A) u stuneHe 
(1,353--0,001 A, 1,34+-0,02 A, 1,33 A) nexuT Bceneno B npefenax oum- 
60K OMIbITa, H NO HMeIOULMMCH JaHHbIM MOXKHO TOROPUTb Kak OO yWIMHeHHH, 
Tak H O COKpaleHHu stToro paccrosHHa (17). Ho yaHHpie Oo KOeOaTeIbHBIX 
yacToTax, Noulyyaemble C Topa3syo SoubileH TOUHOCTHIO, 4eM JaHHbIe O Mex- 
ATOMHbIX PaCCTOAHHAX, CBUJETEbCTBYIOT HMCHHO O COKpallleHHH MexKaTOMHOTO 
paccrosHun C=C B JMBHHMNe: XapakTepucTHyeckan uacrora C=C B gqu- 
Bue (1638 cm!) cytkecTBeHHO Bbllle, ¥eM B aTHmeHe (1621 cm); npeBBi- 
IW€HHE 9TO JIEXKHT 3a MpefelaMM OWHOOK ONbITa Ww O3Ha¥aeT, YTO B JMBH- 


* «IlpaBuibHee CUHTaTb TayToMepHeli TOKO OG61AaCTb SABMeHUI, MpesqBUAeHHBIX Byrstepo- 
BEIM,— OO/1ACTb PaBHOBECHbIX OOpaTHMbIX H30MepHsalHii. Tora oTrpanwunBaeTca Upyraa 
o61aCTb — ABICHHH JBOUCTBeEHHOH PeaKUHOHHOM cnoco6HOCTH uM OG6maCcTb TlepeHoca peakl{Hou- 
HOrO HWCHTpa MOVJIeKYJbl B Pe3yJIbTATe ABJICHHH Pe3OHAHCa HW YaCTHOTO Cy4YaA pesoHaHca-runep- 
KOHBbIOralHH» (15), 
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Huse MexKaTOMHOe paccTrosnHe C=C Meubie, yem B 9THvIeHe (18), T. e. HH 
0 KaKOM M€30MePpHOM a(pPeKTe cTaTHYeCKOrO CONPA2KeCHHA B AMBHHMIe TMA 
Ya (I<oH]) rospoputTb He npuxogntca. 

Ilo paccmatpuBaemolt Teopun sToT sdpeKT JouKeH ObITb ene Gosmee APKO 
BbIPaKeH B [MalleTHeHe. OfHaKO, SKCIEPHMCHTAJIbHbIe JaHHble yKa3bIBaloT 
Ha NouHOe ero oTcyTcTBHe. JleicTBUTeIbHO, MexKaTOMHOe paccTrosaHue C — C 
B \HalleTHJIeHe peskO COKpamleno, coctaBaa 1,36-+-0,03 A nporus 1,46+-0,03 A 
B WuBuHuse u 1,54+-0,03 A B stane. Ho mpu stom paccrosnue C=C 
B AMaueTueHe (1,19+-0,03 A) cpapHnrenbHo c aneTuseHom (1,205-+-0,008 A) 
He TOJbKO He YyjVIMHeHO, HO BHe BCAHKOrO COMHeHHA CoKpalifeHo (17), 0 uem 
CBHJeTeJIbCTByeT H BeCbMa 3HauHTebHOe (Ha 209 cm?!) noBbeHHe KOve- 
OaTeIbHOH YacTOTS! cBasH C==C B yuauetumene (2183 cm 4) cpaBnuTesbHo 
c¢ alleTusieHomM (1974 cm?) (39). 

O HecocTOsATebHOCTH KBaHTOBO-MexaHMuecKol cxempbl puc. 1 roBopuT yxe 
CaMa UCTOPHA NOABJICHHA STUX «raHTeeh» (KBOCbMepOK») B TEOPHH 7-COMpsAxKeH- 
HbIX cucTeM. «BocbMepKa» NOABHJIaCb BHaYase Kak rpacpwuecKkoe us00paxenne 
pe3yJIbTaTOB YNPOULeHHbIX PaCUeTOB JIMIIb OAHOFO H3 YICHOB B W3BeECTHOM BBI- 
paxkeHHH B MOJAPHbIX KOOPAMHaTaxX JIA OO6NaKa BepOATHOCTH HaxoxwKJeHHA 
€MHCTBEHHOrO BaJICHTHOrO 9JICEKTPOHaA BOMOPOAHOTO WH BOOPOMOMOAOGHbIX 
aTOMOB B P-COCTOAHHH B OKPeCTHOCTH Apa B 3aBHCHMOCTH JIMIUb OT OHO NO- 
JIAPHOK KOOpAMHaTEl — yrvia 0 («uMporTb»). CneuuduyeckuMu YepTaMu 9TOFO 
ciydad ABIAIOTCA ccbepwyeckaA CHMMeTPHA TOA, eMMHCTBCHHbIM BaJIeHTHbIM 
QJIEKTPOH, OTCYTCTBHE BOSAeHCTBUA BHEWIHero Hosa. B paccmaTpuBaemol TeopHu 
TloJLyueHHadA TaKHM CIOCOOOM «BOCbMepKa» Obluia NepeHeceHa Ha P-3JIEKTPOHb! 
YIrJlepOAHOrO aTOMa KaK «POTOBHIN 2JIEMCHT» H BKJIOUeHAa B KpaliHe yIIpouleHHbIe 
pacueTHI CJIOKHBIX MOJICKYJI C KPaTHbIMH CBA3AMU, Pe3YJIbTaTOM 4erO HU ABMUIACh, 
B YaCTHOCTH, KBaHTOBO-MexaHuueckan cxema puc. | (4, °,2° 2%). Oro mepenece- 
Hue OblIO CesaHO HeCMOTPA Ha TO, 4TO Y yrulepoqHOrO aTOoMa paccmaTpH- 
Ba€MbIX MOJICKYJI OTCYTCTByeT ccbepHuecKad CHMMeTPHA WeHTPasbHOro Tos, 
BO3JeHCTBYeT NOI COCeAHHX ATOMOB, MMeIOTCA UeTHIPe B3AHMMOJeHCTBYIONINX 
‘BaJICHTHbIX 3JIEKTPOHA. 

Ec 6b1 cxema puc. 1 orpaxkasa peasbHyIO J\eHCTBHTeJIbHOCTb, TO BCe 
cBa3u C=C B AMBHMHMe CeMoOBasIO ObI CUHTATb PaBHOIeHHbIMH. OjHako, Kak 
MBI BHJeIH, MexKaTOMHOe paccTtosxHue C—C y AuBuHusa 6M xKe K eCIMHHYHON 
CBA3H, a CBA3H C=C yxKopouenni. AHaslorHunHad HepaBHOLMeHHOCTh cBa3el C==C 
u C—C umeer MecTo H B JMalleTweHe (CM. BDIIIe). 

H3 MpHBeeHHBIX SKCMEPHMeHTAaJIbHbIX JaHHbIX HEMOCpeACTBeEHHO CJleAyer, 
uTO OfHa W3 Tap 7-3ICKTPOHOB JMBUHMJIa HaXOJMTCA B OONaLaHHU yTule- 
pofuprx aTomop 1,2, a gmpyraa 3,4. OfHHM 43 CaMbIX SAPKHX JO- 
Ka3aTeJIbCTB TaKOM  JOKaIM3allMH 9JIeKTPOHOB NO CBA3AM SABJIAeTCA 
cTpoeHve MaleTHseHa; coKpauleHHe B HeM paccTosHun C—C (1,36 A) Jo 
JIMHbI M@XKATOMHOLO paccTOAHUA B ABOMHOM cBA3H C=C (*”) He conpoBoxyaer- 
CA MOABIICHHEM XapakTepHOH JA Hee KONeOaATebHOM YacTOTbI, TAK Kak MIA 
oOecneyeHHA 9TOM YACTOTb! TpeOyerca OONadqaHue BTOPOH Napow 2JIeKTPOHoB 
(x-3JIEKTPOHOB) aTOMaMH 2,3, ero Ha CaMOM Jlevle HeT: Be Napbl 7-3/IEKTPOHOB 
CTporo JIOKasIM30BaHbI B CBA3AX YruIepOMHbIX aToMoB 1,2 u 3,4, oOecneunBas 
TIOJIHOWCHHBIe STHJICHOBbIe CBA3H (axe Oomee YKOPOUeHHbIe H MPOUHHle). 

B3aMMojeicTBue 3THX ap m-3JICKTPOHOB Mexy COOOH, MOTBEp»xaemoe 
y.-c). clekTpamu (7) u Wp., MPHBOAMT K AByM pesyJIbTaTaM, KOHCTATHPOBaHHbIM 
ppuue: 1) K CxKATHIO CAMHHUYHBIX CBA3eH C—C B x-COmpa»KeHHON CucTemMe 6e3 Ipe- 
BPalleHHA CMHHUHOM CBA3H B WBOUHYIO *; 2) K C?*KATHIO KPaTHbIX CBABseH. 

B mouekyse JUBUHUsa HaGoulee 9/IEKTPOHH30BaHHble ee OONacTU, STO OOwac- 
TH YFepOHbIX aTOMOB 1,4 c MeTHJICHOBBIMH, a He C METHHHBIMH rpylnaMs, 0 4eM 
CBHJETEIbCTBYIOT Ooulee BBICOKHE KOJIeOaTeJbHbIe YACTOTHI M€THJICHOBIX Tpylin, 
oco6e€HHO B aHTHCHMMeTPHUHOM KoseOaTeJIbHOM Mx cocTosHHH('®, 2°), EcrecTBeH- 


* Jlokanusayua B cBi3qx 1—2 u 3—4 B3aMMOJeHCTBYIOMHX MExKy coOoM Nap m-3eKTPOHOR 
\KaK Obl “H3BHe» COJIH2KaeT ATOMbI CBASH C—C 6e3 BOSHHKHOBeCHHA M@KAY HAMH JOMOMHUTesbHOrG 


HO,UTO NOMORUTeMbHBI MoH X pearenta(X=H"*,Cl*, Br*) wanpaBuiaeTca BOTH OO- Hf 
JlaCTH MOJICKYJIbI: JO KOHIa NOMAPH3yACb B HUX,OH MPHCOeAHHAeCTCA K OMHOMY U3 FP 


an 
KpaliHMx aTOMOB CHCTeMBI Cc O6pa30BaHHem HoHa XH,C—CH—CH=Ch). 3ITo — i 
II€pBbIfi 3Tal peaKILMH NpucoeyMHeHUA, NpoTeKaiomel Bo BpemeHu. IIpucoequ- i 
HeEHHE MOJIOMKUTEMbHOO HOHA MPOHCXOMMT 3a CYET BbIPbIBAHHA Mapbl 7-BJIEKTPO- jh 
HOB H3 B3aHMOCBASAHHBIX Wap 7-3JIEKTPOHOB CONpAXeHHOM CHCTeMbI. OTO BbIPBI- ff 
BaHHe CooOMlaeT OCTAaBIUeHCA Tape 7-9/IEKTPOHOB COOTBETCTBYIONMH MMIMYJIbC, fe 
YCHJIMBaeMbIi CHJIbHO BOSPOCILeM IJICKTPOOTPHIaTeIbHOCTbIO YT JIepOAHOTO | 
atoma Ct, uro u co3yqaeT GnarompHsATHble ycnoBua faa nepexoma IXB X. fh 
Ho nammune 8 X Ha KOHUe Wen CUAbHO 2IeKTpOOTpHaTembHOrO aToMa C” | 
B CBOIO O4ePeb MPH COOTBETCTBYIOINIMX YCuIOBHAX CmocoOcTByeT Mepexosy } 
X B IX, T. e. ycraHaBjIMBaeTCH TayTOMepHA KapOOHHeBbIX HOHOB: 


+ + 
XH,C — GH — CH = CH, = XH,C — CH = CH —CHs 
IX 


3TO WMeHHO TayTOMepHbie Ba WOHa, pas/JIMYHbIe TO CBOeMy XHMH- 
yYeCKOMY CTpoeHuio (10 NOpALKy cBA3eli), a He OHH Me3OMepHBIN wim rHOpua- 
HbIi HOH (IX < X). B 3aBHCHMOCTH OT YCJIOBHH peakIHA pHcoequHeHHA © 
oTpulaTembHoro uona (Cl,Br) mower mponsoliru Kk yactune IX B nomo- | 
meHue 2 (1—2 peaxuna) uu kK uactuye X B nomoKeHHe 4 (1—4-peaKxmua). 

V3 cka3aHHoro OY4eBHAHO, YTO JBOMCTBeEHHad peaKIHOHHad CnOocOOHOCTb 
MBHHKJIa — pHcoeqHHeHHe B NomowKeHHAx 1,2 u 1,4 — oOpacHaeTCA BCe- F 
WleO PaseIbHbIM CYWIeECTBOBAaHHeM B IIpocTpaHCTBe pa3JIMYHbIX NO CBOeMY | 
XMMMYeCKOMy cTpoeHuio wMoHOB IX 4x X, Bo BpeMeHH TayTOMepHo Meperpyn- 
IIMpOBbIBaIOWMXCA pyr y Apyra, BCTyMaroulux B peakUMIO B KOHeUHOH ee 
cTaqMu — Ip MpvcoeHHeHHM OTPHWaTeIbHOrO HOHA K JHBHHHUJY. 


MucrutyT roprounx wckomaeMblx Tlocrynuso 
Axkajlemuu Hayk CCCP 30 III 1957 
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1O6un. cOopH., nocBameH. 30-netHio Benukolt Oxta6ppeKolh Counanuctuyecko Pesosmonun, 
1. H3n. AH CCCP, 1947. 160. A. Peytos, Bsenenne k ku. A. E. Vuun6a6una, 
OcnoBHble Havala opranMueckol xumuu, 1, M., 1953. 17 P. Allen, E. Sutton, Acta 
Crystallogr., 3, 46 (1950). 18 M.W. Barty es, )KOX, 26, 1888(1956); Mss. AH CCCP, OXH, 
1956, 1329. 1 K.Koubpayuwu, Cnexkrppt KomOunauvonnoro paccesuus, VWJI, 1952. 
20 JI. Tlay auur, Ipupona xumuyeckol cpasu. M., 1947. 2 T. 9upuur, 0. Yoau- 
rep, 1. Kum6aa, Kpantopaa xumua, WJI, 1948. 9 B. Ilenuu, WU. Bau-Ouexk, 
A. UWlep manu. Ksantopaa Teopua BanentuocTH, M., 1938. 2? Landolt-Bérnstein, 
Zahlen und Funktion, 1, 3. Berlin, 1951. #4 A. Meister, F. Cleveland, J. Chem. 
Phys., 15, 349 (1947). * ©. Tepu6epr, KoneOaterbuble cnekTpbl MHOTOaTOMHbIX MoJie- 
Ky, M., 1949. 98 Mi Baryes. A. Tlerpos B.A Won om apen ko, Alia 
TBeeBa, M38. AH CCCP, OXH 1956, 1070; 1956, 1243; )KOX, 26, 2336 (1956). 


CHJIOBOrO B3aHMOseHCTBUA, OOeCHeYMBaeMOrO BTOPOM Mapol 2XIeCKTPOHOB (7-3JIEKTPOHOB), KOTO- 
Pou B cBxA3H 2—3 HeT MH KOTOPAA TOMBKO H MOrWa Obl COOOWIHTS STO CBASH XapaKTepHble WA 
ABOMHOM CBA3H 3HaYeHHA ee MapaMeTpoB. CHIOBaA KOHCTAaHTa WeHTPpabHOH cBa3H C—C B qH- 
AUCTHCHE H NHMCTHALeTHeHe 3HAUNTEIbHO (Gouee YeM Ha 20%) MOHHKeHA TO CpaBHeHHW C CH- 
JIOBOM KOHCTAHTOK CcBAsH C—C 9Tana, Kak HM ee KOMeOaTembHad yacrora (24,25), 
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Aokxuagn Akayemun nayx CCCP 
1957. Tom 115, Ne 2 


, XHMHA 


H. HW. BALWIHJIOBA 
O NOJIUMOP®H3ME BHCYJIb®ATA TAJWJIAA 


(ITpedcmasaeno. akademuxom I, I. Ypasoeoim 6 XII 1956) 


Ducybat TaluA KPUCTaIMMSyeTCA M3 BOMHBIX PaCTBOPOB CepHoOlt KUCMIOTHI 
BUfle KBa[paTHbIX IJlaCTHHOK M MpH3sMaTHyecKHX urs (1%). B cBa3H Cc 3THM 
eMNOaraOcb, YTO 9TO COCAMHEHHE ABMIAeTCA WuMopduEr (!,?,°), CymectBo- 
He BYX Moxu@uKaunH TIHSOs nogrsepxneHo Hamu KpucTasmorpaduyec- 
AM UCCJIeOBaHveM (°). 

HeoOxosumo OblIO BHIACHMTb IIpMpoxy MaHHoro nowMMopdHoro npegpauwte- 
id, HATH ero TeMNepaTypy HM YCMOBMA CTAONAbHOPO CyiecTBOBaHUA TOL Hu Apy- 
HM MOMMPUKAaUHN Oucysbdata Tau. C sTOH WebIO, a TAKKE C Lebo Haxox- 
HUA ele HEM3BeCTHBIX (Pa3OBbIX IIPEBPAaLleHHli B TBEPJOM COCTOAHHH MBI uccve- 
atu TIHSOs metofzom Tepmorpauyeckoro aHasn3a. 


Puc. 1. Kpupasa uarpesanua a-TIHSO, (a) u B-TIHSO,(6) 


Tepmorpauueckuii aHamus MmpoBoluscn Ha perucTpupyioulem THpomMeTpe 
. C. Kypnaxopa c fuddepenitva+HO XpOMeJIb-asOMeMeBOH TepMonapol. 
TOOL! MOJYYHTb XOPOIUO BOCIPOHSBOAUMBIC JaHHBIe, HeEOOXOMHMBIe JIA CpaB- 
HMA TepMorpaMM jByx (°) Moxudukauni Oucysppata Talus, epMonDe 
CKOMY UCCJI€LOBAHHMIO MOBepraJINCb OTMebHO MOHOKPHCTAIJIbI (°) Tow wu ~Apy- 
i MoquuKannu. Jina TepmorpaduyecKoH 3alvcH KPHBBIX HarpeBaHHA u 
aK IeHHA MOHOKpHcTassbt TIHSO4 romenasuch B MaJleHbKMe Cocypl Crera- 
ce. TIHSO CTAJIJIOB 

Kpupple HarpeBaHuA MrO/IbUaTIX KPHCTAaJWIOB— &- 5 4 WM KpH 
cbopme nuiacruHok — B-TIH{SO4 mpeycraBseHb! Ha Puc. 1. HW3 cpaBuenna Qud- 
ePCHILMAJIbHbIX KPHBbIX HarpeBaHHA BUAHO, YTO OHM OTAMYAIOTCA MONOJIHH- 
JIbHBIM 9HLOTepMuyecKuM 2dpeKTOM «-Mo,M@uKallnn Oucysbpata TAJIMA. 
ror adcbekT MpoOxoLUT B MHTepBasie TemMepaTyP 40—49°, 

Octasbubie apeKThl TepMOrpaMM TOxXKCCTBCHHPL. Munumym fuddepexnun- 
IbHOM KPHBOM HarpeBaHHA, OTBEYAIOMIHM MepBOMY W3 HX, He3HayHTCbHOMY, 
) XOPOLUO BOCIIPOH3BOAMMOMYy SH/OTEpMUYeCKOMY adbexry, KoeOueTCA Ha 
13IMUHbIX TepMorpaMMax B mpefenax 96—108°. Bropow sujorepmuueckuH 
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adekT MpOXOMMT B HHTepBasle TeMNepaTyp 113—120° u Tperni — B MHTeEp 
je 124—128°. : 

Tlo KpHBbIM OXJaxKTeHHA HM MOCMeyIoulero HarpeBaHHA MWlaBJICHHOK CO.h 
a TaKiKe 10 BH3YAJIbHbIM HaOJOCHMAM STHX MPOMeCCOB MO%KHO CieaTb 3aKIF 
ueHHe, UTO MepBble Ba ascdexta B-TIHSOs oTBeyaioT SHAHTMOTPOMHBIM TO. 
MOp®HBIM I1peBpalleHHAM OncyJbcaTa TaJJIMA. TocaexHun appeKT COOTBP 
cTByeT lviaBseHuio com. HusKkoremmepaTypHbIM 9HOTepMMueCKHu apapet 
a-MOAMpUKalluu OucyibaTa TaIMA COOTBETCTBYeT Nepexoy a-(POpMbI OnCy.- 
(bara Taina B ero B-cbopMy. OTo NoATBepxAaeTCA TEM, YTO TIPU HarpeBaHHH & 
60° urompuatTble KpucTamibl «&-TIHSOs, He MeHAS BHELIHeEM KPUCTaJIMTeCks 
(bopMbI, H3MeHAIOT TloKasaTeIH MpeJIOMIeHHA, KOTOPble MOCe HarpeBaHuA CH 


Bee 


Puc. 2. Kpupaxd narpeBaHua MaBjeHHoro 
TIHSO, nocie MeaIeHHOTO OX/axKIeHuA 


HOBATCA PaBHbIMM TOKasaTeAM MpestommeHua B-TIHSO4 (°). OOpaTuplit neff 
xo B-MoquduKawnu Oucysbdata TaIMA B a-MOqM@uKallMtO He PUKCHPOBAall) 
HM OOBIYHBIMH KPHBbIMH OXJaxKeHHA, HH KPHBbIMH NocweLyroujero HarpeBaH} 
TWIaBJICHHOH COVJIM. 

Ilyrem uccmeqopaHua dasoBblx TpeBpalleHu Mp pa3HUHbIX YyCJIOBU 
OXJaKIeHUA PaCMaBeCHHbIX KPHCTaJIOB OucyabdaTa Talia HaM y]aJo 
yCTaHOBHTb, 4TO OOpaTHHI nepexog B-T1HSO« B Hu38KOTeMMepaTypHY!O a-MOD 
(PUKAaLMIO OCYILECTBIAeCTCA TOJIbKO B YCJIOBHAX OUCHb MEIJICHHOTO OXJaxK eH 
Ecau pactilaBuTb KpHCcTaJdJbl Oucyibdata TaIHA H 3aTeM OCTABUTb HX OXxJa! 
aTbCA B 3aKPbITOH SIEKTpoNeyH C XOPOMeH TenmOM30NAIHeH, TO MocNeyronMy 
KPHBble HarpeBaHHA TaKHX JaBJICHHbIX OOpa3sloB PUKCHPYyIOT XapaKkTepHE 
nia «-TI1HSOs« uusKoTemnepaTypHbIt SHaoTepMuyeckuli acbdeKT (puc. 
OTO CBUJeTEILCTBYeT O TOM, YTO B ipolecce MeJWIeHHOTO OxaKLeHuA 8-MO}, 
(ukaluA nepexouT B a«-Mo_uduKalUtO. | 

XapakTepHo, TO TeMMepaTypa 9HAoTepMuyeckoro stpekTa, COOTBETCTBY} 
mero peBpameHuio %-cpopmbl B B-copmy TIHSO4 aaa MeqmeHHO oxmaxKye 
HOrO paciaBa Oucynpcata Tamia (pc. 2), BbINe TOM, IPH KOTOpO 9TO up 
BpalleHve (UKCHpyeTcA B Npolecce HarpeBaHHA HeMOCpeACTBEHHO KPHCTas 
a-TIHSO4 (pue. la). | 

B pesyubraTe HCCleqOBaHHA yCTaHOBJIeHO, UTO OucysmbdaT TanmuA ume 
TPH 2HAHTHOTPONHHIX MOJMMOPPHHIX IIpeBpalleHuA UH WwaBUTCA 6e3 pa3soOx 
Hus. Haitqennad TeMiepatypa WlaBeHud OucybiatTa TaJWIHA BbILe H3BeCTH 
H3 JiMTepatyppl (°,°). 


n 


Tlocrynuso 
18 XI 1956 
UUMTHPOBAHHASA JIMTEPATYPA 


*W.Stortenbeker, Rec. trav. Chim., 21, 91 (1902). 2 W.Stortenbeke 
Rec. trav. Chim., 26, 248 (1907). _% D. Ans, Zs. anorg. Chem., 65,231 (1910). 4#I.P.¥p 
30B,H.W.Bamuaosa, JAH, 101, 4, 693(1955).. * H.U.Bamuaosa,M.H. JI 
teu ko, JAH, 114, N2 (1957). ° Gmelins Handbuch anorg. Chem., 38, 361 (194: 
’ A.B.Huxonaes,JI.l.Bepr, E.A. Poe, Tepmorpabus, Usn. AH CCCP, 19: 
ctp. 53. 8 W. Stortenbeker, Ree. tray. Chim., 21, 90 (1902). ® CnopapounHk xuMul 
2, 1951, erp. 213. 
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XHMHA 


NM. B. SHMAKOB u JI. M. KOPAH 


O ABYX HATPABJIEHHAX PEAKUMM JEPHPOXJIOPHPOBAHHS 
HH3WuX AJIKHJIEHXJIOPrHAPHHOB 


(ITpedcmasaexo akademuxom B. A. Kasancxum 1 IV 1957) 


B 1959 r. ucnomuserca cro meT c Toro Bpemenu, Kak A. Bropy onucan peak- 
MIO er POXJOPHPOBaHHA STUJICHXJOPrUpHHa B WeNOTHOK cpele, B pesysb- 
rate KOTOPOH BIepBble OblIO NOyYeHO HOBOe COeAMHEHHe — OKHCb sTHVIEHA (*): 

Cl—CH, — CH,—OH-+ KOH-> H,C <> CH: + KCl + H,0 
O 

B Hactosiiilee BpeMaA peakIMA 9TA Je%KUT B OCHOBE MPOMbIMIeHHOrO Nomy4ue- 
HHUA U3 STHJICHA OKHCH STHJIeHa C NOMOIIbIO xJopa (7). IIpu ocymecTBeHHH STOI 
peakILMH C H3BECTKOBbIM MOJIOKOM Ha IIpaKTHKe MOy4aloT OKHCb ZTUJIeHA BCer- 
a C IpHMecbiO alleTaJIberufla B KOMUeCTBe IpuMepHo 1—2% (’). Jo camoro no- 
eHerO BpeMeHH STOMY OOCTOATEILCTBY He MIpHaBasu 3HaveHHA MIM NoNy- 
KaJIM, YTO HEOOJIbUIMe MPHMecH abAerufa MOP OOpas0BaTLCA 3a CueT BTOpUU- 
HOH PeaKUMH H30MepH3allHu OKMCH 9THJIeHAa: 


HsC <7 CHa HsC — os 
O 
O 

B 1939 r. 6p onyOuuKoBaH dpaHiwysckuh Mateut (*) 06 o6pas0BaHHH 3Ha- 
WUTCJIDHbIX KOJIMUECTB aIbAeruOB (HIM KeTOHOB) Hapsly Cc a-OKHCAMM IIpH Je- 
THpOXJIOPHpOBaHHUu asudpaTH4eCKUX XJIOPrHAPHHOB B Cpese «MarHe3HaJIbHOrO 
MomoKa». [IpemMeT NaTeHTa He IIpHBJIeK BHHMaHHA XMMHKOB K JBOHCTBeHHOH pe- 
AKIMOHHOH CnocoO6HOCcTH MpocToro coesqHHeHHA — 9THJIeEHXJIOPrMyApuHa. 

HeckouibKo sleT TOMY Ha3ayi (°) MbI MpeMpHHAIM OOCTOATebHOe H3y4eHHe 
Mpomecca LerusqpoxsopuUpoBaHua ITHMeHXMOprugApHHna (OXI) B pasMUHBIX cpe- 
lax HW ycuopuax. Hamu Opiio n0Ka3aHo, YTO NpUCyTcTBHe B Cpefle OObIUHO IPH- 
M€HACMOrO «H3BECTKOBOrO MOJIOKa» HCKYCCTBeHHO JoOaBJIAeMOTO XJIOPHCTOrO 
KANIbIMA YBeEIMYMBACT BHIXOL alleTasbderufa pu pasmomKenun OXT jo 3496) 
Ipopepusiu MBI H Mpolecc ZeruszpoxsopupoBanua OXY B cpefe «MarHesHaJb- 
ioro MoOKa» pH KunaueHHH. B ycOoBMAX HallMX OMbITOB Jlerupoxsopupo- 
3aslocb Jo 98% B3aToro OXI, u3 Hux: Zo 35% —c o6pa30BaHHeM OKNCH STHIeHa 
110 50% — c o6pas0BaHuem allerambyerufa; okono0 15% OXT npewpawaiocb B 
THIICHTIUKOIb. Hamu Opii0 cielwaIbHO NOKa3aHO, TO 9THJICHTIMKOIb OOpa- 
syeTCA TOJIbKO TYTeEM FuspaTalMn NepBuYyHO OOpasyiolleiica OKHcH ITMIIeHA. 
IpwHumMas wocmeqHee BO BHMMaHHe, MOXKHO CKasaTb, YTO TPH MeruApoxsopu- 
oBaHuu OXT B cpege KunAmero MarHesMasbHoro MosoKa (10%-ro) B pesyJb- 
aTe OTIIeMJIeCHHA XJIOpHCTOorO BOZOpoOfa MpMMepHO B PaBHbIX KOJIMYECTBAX 
Opasy!OTCA OKNCb ITHJIeHa HM alleTasIbleruy: 

EROS O38 


7 ‘NS yy 
ee O 
HOEROH, CH= CL’ =H 
“00 
H3C — CH 
| 
O 


 JLAH, vr. 115, Ne 2 297 


B xome AambHeitiuux uccneqoBanuli Oplio O6HapyxKeHo (°), ITO pH Aeruzpos 
xlopHpopanuu OXT B cpesxe KunAMeH BOMHOM B3sBecH THApaTa OKHMCH HUKels 
(10% Ni (OH)s) mpaxruuecku B KayecTBe CMHCTBEHHOrO MpOAykTa peaki\Mu 06: 
pasyeTca alleTasbleruj, c BbIxoqamu no OXT fo 98%, a OKUCh STHMeHa IPHCyT 
CTBYeT B Ka¥eCTBe «IIPHMeCH» B HeE3HayHTeJIbHOM KOJIMYECTBE. 

TakuM O6pa30M, No-rBep»xaeTca TOT (PakT, YTO Wake Takoe NpocToe coe 
HeHHe, KaK OXI, B 3aBHCMMOCTH OT NPUposb! BOSAeHCTBy!OMLero Ha Hero peareH } 
ta (Ca (OH),, Mg (OH),, Ni (OH).) npoaBaaerT ABHO BbIparKeHHY10 ABOMCTBCHHYK 
PeaKIHOHHY!IO CHOCOOHOCTD. ; 

IIpencraBineTcad MHTepeCHbIM HU3YYHTb OCOOeHHOCTM peakUNM Merupoxso 
pupopanua OXT. Tlepseim B stoi cBa3 ABJIAeTCA NpeAMOIOAKeHHe O TOM, UTC 
OKHCb 9THJIeHa BO BCeX BBHILIe pasOOpaHHbIX CYUAAX ABJIAeCTCA NePBUUYHbIM MpO 
JLYKTOM, a aslberuy oOpasyeTca 43 Hee NyTeM TOM WIM MHOK CTelleHH H30MepH 
3allMH (B 3aABHCHMOCTH OT peareHTa). . 

Ilna toro uro6bl OGeruuTb 3aauy 2KCMepHMeHTaIbHOM TIpoBepKH TaKOTi) 
IIpeAMONORKeHUA, MbI OOPaTUINCb K peaKUMU Meru ApoxXJIOpHpoBaHuA TponMen 
xmoprugpuua (IIXT), npuuas B pacuer, uTO STOT MOCeqHHM CylecTByeT BABY? 
H30MepHBbIX (pPopMax: 


Gl = CH; — CH — Cus OH -— CH, — CH — CHg 
| | 
OH (Cll 
I II 
(a-cbopma) (8-@opma) 


Peaxwua Jeruqpoxmopupopanna IIXT, nporekan B Tex Ke yCJIOBHAX HU Tal 
Ke Jlerko, Kak HW wid OXT, OOb4HO He MPHBOANT K BbIXOJaM OKHCH MPOTMeH. 
capmue 85%. TpwunHbt 3aHM2KeHHbIX BbIXOJOB OKHCH MponuwieHa pH Lerugzpe 
xsopupoBanun ITXT yo cux mop ocTaloTca HeACHBIMN. 

IIponumeHxJOpru{ pun MO2xKeT ObITb NPHTOTOBeCH JBYMA MYyTAMH: runoxsc) 
PpHpoOBaHHeM MporMseHa U THApOXMOpupoBaHuem oKuCcH Mponusmena. Mbt Boc 
NOJIb3OBaIMCb TEM OOCTOATEJIbCTBOM, UTO 06a 9TH MYTH MPHBOAAT K OOpasoBaHUt 
cmece u30mepos IIXT, 3amerHo oTaMuatomuxca Mo coctaBy (°). 


Cl CHy CH=CH: as se iatonee,) 


A | 


Va OH 
~ 


I HsC = CH —- CH; + HC1O 


HO — CH, —CH—CHs (8) . . . (9%) 
Cl 
CICH, —CH—CH, (a). . . (75%) 
A | 
7 
ee OH 
WE Wisk: eZ CH — CH; + HCl 
O iss 
HO — CHy— CH —CH, (6). / esa 
Cl 


IIpu pasnoxenun TIX mo6oro npoucxoxyeuua B KUMAUIEM «H3BeCTKOBO| 
MOJOKe» MbI NOJyUaIH OAMHAaKOBbe BbIXOAbI OKUCH MponMeHa (84—85%). Ke 
JIM4CCTBO MPOMMOHOBOFO aJbderufza coorBercTBoBatio 2—3% or TIXT: cpp 
10% TIXT npespamastocb B nponusenrmuKonb. Hamu 6pi0 noKa3aHo, 4To mpd 
Bpamenue ITXT B rukoulb, Tak *Ke Kak MB Clyuae XT, He uger rIpaMBIM OME| 
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eHHeM XJIOpa, a Yepes NpOMerKyTOUHO OOpasyIOMLy1ocd OKUCE lipomuieHa c ee 
oculeyionent rupataiwvet. Brrxol NponMeHranKONA 3ecb OoubIUIe, YeM 3TH- 
CHIVIMKOMA TIpu Leru{poxJopupoBanun XT noromy, sro oxucb nponuuena wer- 
e rufpaTupyetcaA, YeM OKHCb aTHIeHAa (’). B nOWHOM COOTBeTCTBHH C 3THM 
BIXOJ OKMCH NPONMJeHa pu JeruapoxsopupoBpannu I1XT menpuie, uem coorser- 
‘TBCHHbIM BbIXOJ, OKHCH 9THJIeHa. 

B ra6a. 1 Mp! MpHBO_UM pesyubTaTbl AeruApoxsJOpHpoBaHuaA JBYXx cmeceli 
somepos IIXI’ B cpeye us6nrrounoro (qo 300% crexnomerpuu) kHnamero 
IMarHesHaJIbHOrO MOWOKa» (OKO 15% no Mg(OH),). 


} 
Taonunma 1 


Tleruipoxnopupopanve cmeceli u30mepoB mpomusenxmoprugzpuna 
B KHIIAeH BOAHOM cycnen3suu Mg(OH), 


MsomepxHplit 


ine AO eae Bpixoy B % Ha ucxogHbil TXT 
B% 
“ = Be Tex #2  fonsnr 
Z of A =O ae HALAC 
Bs oe 68a ae oe 
2: Seyi ecea |! ee EE 
94 9 las 62,5 200 1,9 Jam iil 
91 9 7,4 52,0 33,4 1.9 5.6 | 44.4 
91 9 6,5 61,6 24,6 4,7 5.6 | 41,8 
94 9 6,8 60,7 23,0 28 eens arent 
75 | 25 1,0* 64,5 9,8 0,3 OA 3) 
79 29 aoe Giie2 Ghd 0,2 25,0 Deg 


* MarHe3vambHoe MOsIOKO Kpemue (fo 30% Mg(OH)e), a KouMye- 
CTBO ero HO oTHOWeHHIO K IIXT 6onpme (fo 500%). 


JjaHuble, IpHBeyeHHbie B TaOs. 1, AaloT OCHOBaHHe JIA BLIBOJa O 3aBH- 
MMOCTH COCTaBa OOpasyIOWlMXcA MpOyKTOB OT H30MepHOrO cocTaBa HCxoj- 
oro [IXT. 


a 4 
Tak, lpH W3MeHeHHH 9TOrO COCTaBa OT prs 1k g 83! Tak xe 


PHMepHO H38MeHAeTCA U OTHOMIeHHe COpasyiOUlUXCA MpOyKTOB, KaK 9TO BUJ- 
0 M3 TocsequeH rpadp Tab. 1. Tlo-BuquMomy aJibyqeruy M ciMpT OOpasy- 
TCA TOJbKO 43 B-H30Mepa UH, 110 KpalHell Mepe, IpeMMyLleCTBeHHO M3 Hero. 
bl OOpatuuch Jalee K OMbITaM NO JervpoxsJOpHpoBaHHIO CMeCH UM30Me- 
op TIXT 8 kunameli BOHOH B3BeCMH THApaTa OKHCH HuKeA. Kak ObIJIO yKa- 
aHO BblUe, B Takoi cpeye (Ni (OH)z) OXT yerugpoxsopupyercsa mourn WeJIMKOM 
CTOpOHy oOpa30BaHus alleTrambaeruga. B onpirax Opiia Basta 20% cycnensua 
1i(OH)2 c u36nrTKom 200% oT cTrexHoMeTpHH. 

Jlaunpie, IpHBeseHHble B TaOn. 2, B ene OobueH CTeNeHH MOKPeNAAIOT 
pICKASaHHOe Mpesoor*KeHue O TOM, YTO MPONMOHOBHI aber“ oOpasyerca 
IbKO u3 B-u30mepa IIXIT. Dro craHoBHTCA elle OVeBUAHEe, eCJIM BbIXOJ T1po- 
MOHOBOFO aJibervfla pacCuHTaTb TOKO Ha B-H3O0MeP: OH COCTaBHT B CpeHeM 
Koo 85%. : 

Hamu Obi BbIeeH 3 PeaKIMOHHOl cmecu (TaO/. 2) He BOleqMIMH B peak- 
uo IIXT. OuesugHo, uTO OH JOJ2KeH ObI COCTOATb NOJHOCTbIO 3 %-H3OMepa, 
aK Kak B-u30Mep ObWI BeCb Aeru“ApoxsopupoBay B cpeze Ni(OH)>. 

C raxum IIXT (a-u30Mepom) MbI NOBTOpHJM ONbIT NO AerHAPOXJOpupoBaHnnio 
‘0 B IP@KHUX YCJIOBUAX, T. €. B H3ObITKe KUMAMeH BOLO B3sBecH Ni(OH).. 
aK HU MOKHO ObWwIO OXKUaTb, peakKUMA He MpOUla COBCeM, 3aMETHbIX KOJIN- 
TB IIPOYKTOB JlerupoxJOpHpoBanuA OOHApyKeHO He Opiio. Mbi mpopemm 
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lapaJebHO ern{poxJopHpoBanue [pyro NOpWAH Takoro Ke TIX, Ho B Ku 
name BoHO BaBecn Ca(OH)e; B nocaeqHem cily4ae OblI MO/TyYeH BbICOKHI) 
BbIXO, OKHCH NponusmeHa (oKo0 85%). 


Ta6mnunma 2 


TleruypoxsopupoBanue cMeceli H30MepoB MpoMmujenxJopruspuna 
B KHMsMelH BOAHOM cycneHsuH Ni(OH)> 


VsomepHpili cocTaB Brxom B % Ha ucxogubI NXT 
TIX ap % 
Es a x ok S 
0, 8 g iS On g 
ae ec aE ce Be 
Q. a 
2 Se Ee ES a8 
75 25 69,2 4,2 4,8 21,3 0,4 
75 5 69,8 3,6 4,3 21,6 0,4 
7D 25 71,8 46 5,0 18,3 0,5 


BpBo bi 


1. Ilponvonoppli ambyeruy, oOpa3yeTcA B 3HAYHTeIbHbIX KOJIMYCCTBAX IPI 
jleruyqpoxmopuposanun I1XT roubKo B NOAXOMAUIMX Cpeax, TAKMX, KaK BOMHASE 
B3BECb THAPOOKUCH MarHuA HM OCOOeHHO THAPOOKuCcH HUKeNA. B 9TOM OTHOLICHH) 
HaOyroaeTCA Taka %Ke 3aKOHOMePHOCTb, Kak HM IpW eruApoxsopHpoBaHul 
OKT. 

2. IIponHoHoBbli ableruy, oOpasyerca mpu eruypoxsopupopanun IIXI)i 
B Togsxorsameh cpene (Ni (OH)2) TombKo u3 B-H30Mepa. a-H30Mep B TeX 2Ke yCJIOk 
BUAX He TOKO He OOpasyeT asiberuya, HO H BOOOMIe He eruqpoxsopupyer}ca, 

3. a-u30mep IIXT’, Tak 2xe Kak u ero 8-M30Mep, OMMHAKOBO JIerKO Jleruazpo 
XJIOPMPYIOTCA B OCHOBHBIX cpefax: (NaOH, KOH, Ca(OH)2) c o6pa30BanHnent 
okucn nponuaena. IIponnonoBnll ableruy, BOSHUKaeT B YCJIOBHAX WerHApoOxsoy 
pupospanua IIXT He 3a cuer u30MepH3aluu OKHCH NMponHsena. 

4, IIpu qernqpoxmopupopannuu OXT B cpenax Mg(OH)e u Ni(OH)s2 ane 
TaJIbleru, OOpasyerca He B Pe3yMbTATe USOMePU3alLHH OKHCH STHIeHAa, a BOS 
HMKaeT BCJIeE(CTBHe He3aBHCHMOro TMpolecca HenocpescTBeHHO u3 OXT. 

5. Takue mpoctpie coequHeHua, Kak OXI u IIXT, npu ux geruypoxsopu 
POBaHHH NPOABJAIOT ABOHCTBEHHYIO Pe€aKUMOHHY!O CHOCOGHOCTh, B 3aBHCHMOCT 
OT CocTaBa CpeJbl, B KOTOPOM peak Meru poxXMOpHpoBaHUA OCYULeCTBIAIOTCA 
B OJHOM CuLyuae B pe3yJIbTATe OTIIENJICEHHA MOJIEKYJbI XJOPUCTOrO BOAOpOR 
OOpasyloTcH «-OKHCH, B ApyroM — KapOoHHJIbHble CoeAMHeHNA (abkeruspl)f 
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Aornayge Akagemun nwayx CCCP 
1957. Tom 115, Ne 2 


XHMHA 


Akajemuk B. A. KASAHCKUH, M. 10. JIYKHHA wu JI. F. CAJIBHUKOBA 


rMAPHPOBAHHE BYHVJIMMKJIONPONAHA 
MW 1-METWUJ-1-430PEKCEHHJIQUKJIONPONAHA B MPHCYTCTBHUN 
MJIATHHbI MW MAJA SA 


HeyaBno OblIO Haifeno ("), YTO H3OMPONeHHIMAKONponaH B NpHcyTCTBHY 
llaJIaqMeBou YepHH Np KOMHATHON TeMMepatype Jerko NpucoewMHAeT Ba MOA 
BOOpOsa Cc OOpasoBaHHeM 2-meTHJIeHTaHa. Bpiio NOKa3aHO, 4YTO peakIIMA wer 
lyepe3 IipoMexkyTOuHOe OOpasoBaHHe 2-meTHIMeHTeHa-1 u 2-meTusneHTeHa-2 Mo 
icXeMe: 


CH3— po cmcnme cr 


7 Pd;H Oh Pd; Ho 
CHa GH—G = CH, saehcoan Tas CHs— CH2~CH,— CH ~CHs 
CH 2 CH; 1 “CH 
CH3— CH,—CH =C — CH, 


M30nponvauNKonponan B ITHX YCNOBUAX COBepuieHHO He OOpa3yerca. 
Takoe cBoeoOpasHoe NoBeeHHe H3ONPOMeHHNNKMONpONabka 3acTaBUJO BbI- 
CKa3aTb Tpelnosiomwewue, 4YTO HaNMUHe TBOWHOM CBA3H B OOKOBOH Wena 3TOFO 
yruleBoqopofa MoHu*KaeT ycTohMuuBocTh C — C-cBa3eH TpexUJIeHHOrO KOVJIbIla, 
PaciOJIOHKeHHLIX MO COoceACTBY C 3aMeCTHTeIeEM, K PeaKIHH UX PaciilenseHHA C 
IpucoeqvHeHveM BOMOpOsa, NO-BUAMMOMY, OularolapaA cBoeoOpa3sHomy corlpsa- 
*KeEHUIO MEXKAY WHKJIONPOMAaHOBbIM KOJIbILOM HM JBOMHOM CBxA3bIO. 
Tvapupopanue u30mponeHuJILUkKsIONponaha B NPHCyTCTBHH vlaTHHOBOH Yep- 
HH (?) MpoTeKaeT HHaue: IpHcoeguHAetcaA 1,3 MOA BOAOPONa M Nosyuaerca CMeCh, 
cocrosimasa u3 70% us0nponMauuKsonponaHa wu 30% 2-meTHaATeHTaHa: 


CH,—CH — CH — CHs 
A SP | : 
Pt; Hp wre CH, CHs (70%) 


Ne = 20° 
Ch, CH. 4 


\ 


GH tery cH ca CHM 3005) 
| 
CHs 


TakuM o6pa30M B NpHCyTCTBHM aTHHOBOM YepHM pacilelieHve TpexuJIeHHOro 
IMKJIa C IpHcoeqMHEHHeM BOLOpOsa 10 TOH CxXeMe, KOTOPAad Jana WIA Nasagus (1) 
AJIeT MEQWIeHHee, UeEM IIPHCOeMMHeHNe BOLOPOAa MO ABOMHOM CBASH C COXpaHeHHeM 
IMKOUpoMaHoBoro Kouba. Ha mepByto peakuuio pacxogyerca 0,6 Moma, ana 
sTopy1o — 0,7 moma Bogopoga. 3 autrepatypbl usBecTHo (*), uro kK u30mpore- 
IMJILMKJIONpONaHy MOXKHO H3OUPaTeIbHO MPHCOeNMHUTh OAHY MOJeKYyJy Boo- 
Oa C OOpasoBaHHeM H3ONPOMMMLUKMONpOMaHa B IPHCyTCTBHH MeHO-xpoMo- 
30rO _KaTasIM3aTOpa IPH CpaBHUTeJIbHO BbICOKOM TeMMepaType HU NO MOBBILIIeH- 
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HbIM JlaBJICEHHeM BOOPOsa: 


Cu—Cr 
Cish=Cal = Cal Cel eg CHe CH —_¢h-—_ Crs 
piste | ae | (3 
CHe CH3 CH. CHs 


Heo6xouMo OTMeTHTb, UTO Kak C MallaqMeBouw, Tak HU C lvlaTHHOBOM UepHbK 
V3O0IPONWMHKIONponak pH KOMHaTHOM TeMMepaType COBepIweHHO He MpHCco 
emuHseT Bowoposa. B wacroamelH paOore usy4asocb TIpHcoequHeHHe BOOpOR 
B IIPHCYTCTBUM NasaqueBol HW NWaTHHOBOM YepHH K JBYM ApyrM yrseBoopol 
aM pala WMKJonponana, cofepxKalluM JBOHHY!0 CBA3b B O6OKOBOH Wen: BHHHJP 
Wuksonponany (1), y Koroporo JBOoMHaH CBA3b HaXOJMTCA B COMNPAKeHHO 
NOWOKeHHH K TpexuleHHomy Wuksty, u 1-meruu-1-u30rekceHHJUMKIONpOMaH} 
(II), y Koroporo ova oTjevieHa OT WHKa JBYMA MeTHJeHOBbIMA rpynnaMy) 


CH,—CH — CH = CH,; CH,—C — CH, -—~ CH, — CH = C — CHs 
a XPS | 
alee CH, CH, CH 
I II 


BuHHAUHKONponan B MpucyTCTBUM Mada_qMeBol YepHH Jlerko (pH +-2°) mpH 
COCIMHAeT [BE MOJeKYJIbI BOMOPONa, NpeBpallaAcb B H-MeHTAaH, T.e. B 9TOM CJLY 
yae MMeeT MeCTO TakoOe KE JlerKoe paciiellleHve TpeXuJIeHHOTO KOJIbIa C NPUCoe 
J\MHeHHeM BOMOPONa U THAPHpoBaHHe ABOMHOM CBaA3H OOKOBOM Wel, Kakoe Ha 
Os0Laloch pabee WIA UZOMponeHUsMNKIONponana (*): 


Pd;H, ; 
CH,—CH — CH = CH,———> CHs — CH, — CH, — CH; — CHg (4 
ey +2 
CH, 


Ecuiu mpepBaTb THApHpoBaHne, IIpHCOeAHHMB JIMIUb OHY MOseKysy BOOpona 
TO OOpa3yeTcA Ooslee CIOMHAA CMeCb, TlOKAa elle MOAPOOHO He H3y4YeHHAaA, HO 
cyAa MO KpHBOH pa3sroHKH MU PUSHYeCKHM CBOHCTBaM (pakuHH, cosepxKawlaA I 
HellpopearnpoBaBluni BAHHJMMKJIONponan, MW X-leHTaH, HW WeHTeH-1, H WeHTeH-2 

Ilpu ruyqpHpoBaHun BHHYJILUKIONponaba B IPHCyTCTBHH MwaTHHOBOH UepHl 
NpHcoeqMHAeTCA Tak 2Ke, Kak VM B Clyu¥ae H30NPONeHHIWHKONponana (7), OKOM 
1,3 MOA BoLOpOLa, H OOpasyeTcA CMeCb STHJIMMKIONponaka MW A-TeHTaHa. 

1-metuu-1-n30reKCeHHJIMKJIONponaH Kak BIIPHCYTCTBHH MaTHHOBOH 4epH) 
Np KOMHaTHOH TeMilepatype, Tak H B IIPHCYTCTBHH MeJ{HO-XPOMOBOFO KaTaJIH3a 
Topa pu Temuiepatype 100° u aBnennu Jo 130 arm raaqKo mpeppamaerca B 1-me 
THJI-1-H30reKCHJIMMKONponaH, AO CHX Nop B WHTepaType He OnMCcaHHblit. 


Cu/Cr;Pt 
CH,—C — CH, — CH, — CH = C — CH a CH,.—C — CH, — CH, — CH, — CH — GH 


Zax | Fi acer ike 
CH, CHs CHs (CH CH CH, 


. (9 

B mpucyTcTBuu nadaquesoh vepHu MpH KOMHaTHOM TemMepatype 1-metua-1 

M30reKCeHHIUMKIONpomak NormoulaeT OKONO 1,6 Moa BOLOpoxa u mpeBpamaert 

CA, KaK 9TO MOXKHO CYAMTb NO CBOMCTBAM NpokykKTa TuApHpoBanus, B CMec: 

1-merua-1-n30rekcuuuKonponana c 2,6-qumeTuioKTaHoM. TaxKoit pesybTa 

THAPHPOBaHHA MOMKHO OO‘ACHUTH CJeLYIONIMM O6pasoM: yacTb MpHcoesMHUBIL 

roca BOJopoya HAeT Ha THAPHPOBaHHve ABOMHOM CBA3H B OOKOBOH MenouKe NG 

ypaBHenuto (5); Apyrad uacTb pacxoylyerca Ha MpHcoequHeHNe K H30MepHOM} 
yrieBpolopoky, Y KOTOporo ABOliHaA CBASb NO] BIMAHMeEM KOHTAaKTAa C namaque 

BOHM YePHbIO NepeABHHY ach B MOJOXKeHHE, COMPAKeHHOe C IMKMONPOMaHOBbIy) 

KOJIbILOM. 

CH,—C — CH, — CH, — CH = C — CH; > CH.—C — CH = CH — CH, — CH — CH 
NES | Se a | : 
CH Cis CHg CH, CHg CHs (¢ 

Ilono6Hoe nepemenjeHve B MpucyTcTBHA Tamaqua Ha6moanocn paHee (+ 

qin 2-MeTunmeHTeHa-1, HM IpH 3TOM omyuanacb cmecb 2-mMeTuanenteHa-1 

ee O6pasoBaBuiniica B pesybTaTe u30MepH3auuN 1-merus-1-n3 


PEKCEHHJIMKONPOMAaH C COMPA2XKeHHBIM M10 OTHOIMEHHIO K WMKJOMponavoBomy 
KOJIbILy NOJOXCHHEM TBOMHOH CBASH, OUeBHAHO, JOUKeH BecTH CeOA B IPHCyT- 
CTBUM NalaquA M BOMOpOa avasOrH4HO BUHUMAKONponany u usomporeHu- 
WAKMONpoNavy, T. €. MPHCOeAMHATh ABe MOJeKYJIbI BOLOpOAa u MpeBpanlarhes 
Bp 2,6-uMeTHJIOKTAH. 

CHg3 


Pd oe 
GH,—C — CH = CH — CH, — CH — CH; —> CHs—CH,—CH—CH,—CH,—CH,;—CH (7) 
me /. | Ma | x 
CH, CH3 CHgs CHg3 CHs 


B mpucytcrBuu WwiaTHHOBOH wepHH MepemenleHHuA Bolo cBaA3H He IIPOHCXO- 
AMT, HW MOTOMY pe3yJIbTATOM THAPHpoBaHHA ABMAeTCA ToMbKO |-meTuu-1-130- 
rekcuuuksonponan. I Tpu 180° B naposot dase B NpucyTcTBuu MaTHHUpoBaH- 
Horo yruia 1-metus-1-n30rekcuJIMHMKONponay Cc IpHcoesqMHeEHHeM BoLOposa Mpe- 
Bpalaetca B 2,2,6-TpuMeTHsIrenTaH, T. e. FHporeHoM3 TpexueHHOrO KOUIbIa 
MB aHHOM CJly4uae NpoTekaeT Tak Ke, KaKM AIA APYMX asKUJIMMKMONpOMaHoB 
(*, °), ¢ pasppiBom C — C-cpa3u, pacnoroxKeHHO MpoTHB 3amecTUTeIA. 


CH, CHs 
(C—CHy~ CH,—CH»~CH ~ CH, —e Cty C— Cy Cty CH, — CH = CHy (8) 
CH, CHy CHs CH, CH, 


QIKCUePUMEeCHTAAbHAA Fda: 


BuHWIWAKIONpolaH CHHTesHpoBasica mo Cr36u (°) HM uMen caemylomue 
| cBolicrBa: T. Kun. 40—40,2°/760 mm); n2 1,4140; d?° 0,7197. 
| l1-metuu-l-u30rekceHusluksoNponanH nomysasnca no Kuxuepy (7) u umer 
Takue cBolictBa: T. Kan. 161—161,5°/760 mm; n?) 1,4400; d?? 0,7770. 


TaOuuna 1 


ay et 20 20 AHHIHHO- 
Ha3paHHe yruesofopona (760 1m) Ny h Baa A aes 
STHAMUKAOMporay (8) *30,94 | 1,3786 | 0,6839 — 
H-TleHTAaH (°) 36,0 {Soom nOnO262 — 
2-meTuaSyTau (°) Die SOM oD O ies | MORGLOO — 
4-meTu-1-H30reKCHIWUKJIO- 455,41 1,4193 | 0,7544 Sie 
mponax * 
2,6-umMeTHIOKTAH (°) 158,04 | 1,4413 | 0,7285 78,4 
(Kpur.) 
2,2,6-TpumeTuarentau (°) 148 ,2 41,4059 | 0,7195 84 
(KpuT.) 


* Tlonyuen Hamu ruapupoBauvem 1-mertuui-1-n30reKceHHWuKJOMpo- 
Maa B MIpacyTCTBHH MeAHO-XpOMOBOFO KaTaJM3aTopa. 


B ra61. 1 mpupeyeHbt cBOMCTBa YrvIeBOJOPOAOB, KOTOPble MoriM Obl Tlowy- 
YMTECA IPM KaTaJIMTHYeCKOM MIpHcoeAHHeHHU BOAOpowa K 9THM JBYM yIveBo- 
oposaM, ecm MpeknosOXKUTb, YTO peakUMA THAPHpOBaHUA TpoTeKaeT NO BCeM 
BO3MOXHBIM HalpapjeHuam. MerofuKka NpWcoeqMHeHHA BOAOpOa U BbIeeHHA 
IIPOLYKTOB peakUMii UPMMeHsAJacb Ta Ke, UTO MH B HALIHX Npeblyuux padorax 
(). Hlannaquesaa u miaTHHoBad YepHb YoToBHMcb mo SenuHcKomy (1°). 

lTugpupopaHue BUHHAUNHKAONpPONAaHa. 7,2 r yrue- 
BOMOposa B IpHcCyTCTBHN MaJayqwMeBoK UepHH UPHCoeAMHAM BOROPOL B KOWIMYe- 
cTBe, cooTBeTcTBy1ouleM 2 Mow. BoiyeueHHbI NpOkyKT peakiuu neperonssca 
Ha KououkKe B 40 7. T. CpolicrBa NOJyYeHHbIX pakuuh MpuBeyzeHbt B TaGu. 2. 
Pe3y.IbTaTbl meperoHKH NOKa3bIBaloT, YTO pH PHAPHPOBaHHU NOWYUNICA NOUTH 
YMCTHIM A-IleHTaH, BePOATHO C HeKOTOPOH MpHMecbIO HenpopearupoBaBwero 
BUHH LAK OMNponana. 
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7,2 f BHHMJIMMKIONpoNaka B IpHCyTCTBUM WwaTHHOBOM YepHH TIpHcoeAMHAk, 
JIM BOJOPOA B KouMYecTBe, CooTBeTcTBy1oIleM 1,29 Mousa. IIpu neperouKe Ha TO 
*Ke KOJIOHKE TOMYUEH NPOLyKT, UMeIOMM CeLyioulMe CBOMCTBA: T. KHTML. 35,6 + 
35,9°/760 mm; n° 1,3738; d?° 0,6723. CpaBHeHHe KOHCTAHT KaTaJIM3aTa C 1aHHb) 


Tatnuna 2 


Ne dpaxuuu | Be he Bec, r ni ae 

41 36,0 ==s0e4 0,6 41,3585 | 0,6285 

2 AG, I= 30 | Dy AN BOs 0, 6270 

3 36 ,2—36,3 ales) Aone 0, 6270 
OctTarTok, mocule ne- 
perOHKH H3 KOJI- 

6p1 PaBopcKoro 36, 3—36 ,4 153 APSISIN FO 6279 

Ilorepu — 0,7 — — 


Mu Ta6. 1 ToKa3bIBaeT, UTO OH MpescTaBsAeT COCO CMeCb 2THJMMKONpOaHne 
WU H-HeHTaHa, pa3seuTb KOTOPy!o NeperoHKOH He ipescTaBsIAeTCA BOSMOXKHBIM 

2,.TuapupoBpauue I-mMetTuas-l-H30rekce€eHHAWMUK J OF 
nponaua. 19,0r yriepoxopoya B IPMCyTCTBHM NwiaTHHOBOM YepHH Mpucoesu- 
HUJIM BOJOPON, B KOJIMUECTBE, COOTBETCTBYIONLEM OLHOMY Mowt0. [IpoxyKT peakuuEl 
lleperoHavica Ha KoNoHKe B 40 T. T. mpu 154,8 — 155,0°/ 760 mM Hu uMe 
no 1,4193; d2°0,7544, T. e. aBasauica uncTbIM 1|-metuu-1-u30rekcHJIHks0-f 


TpomaHoM (cM. Ta6u. 1). 


Ta6auna 3 
No Gs saictuing WE 20 q20 et 
dpaxunu (760 mm) Bec, r ey 4 Ban °C 2 
At 154,5—154,8 0,4 1,4178 0, 7017 — 
eZ 154,8—155,3 yell 1, 4166 0,7493 20 
Ss {59,3 HO 1,4165 0, 7468 (3328) 
4 455,3—150,6 Dee, 1, 4150 0,7438 65,2 
5 155 ,6—156 ,0 DS 1,4143 0,7404 yh nal 
Ilorepu — bso) -- — — 


15,5 r 1-merus-1-v30rekceHHJIMKJONponahHa THAPHpOBaIuCh B MPHcyTCTBUH: 
lawlaqvesol uepHu. KommuectBo 1pHcoeqHHUBINeroca BOMOPOAa COOTBETCTBYeT # 
1,63 mous. Ilocue BbieeHHA NpOAyKT peakttuu MepervaH Ha KoOHKe. Pesyub- 
TaTbl pa3rOHKH MpPHBeeHbI B TAG. 3. 

CpaBHuBad JaHHpie Tab. | u 3, MOKHO CleaTb 3aksOUeHHe, YTO KaTasu3aT 
COCcTOHT M3 cmecH 1-Meruu-l-“30reKcHaluKMoNponaHa u 2,6-quMeTHOKTAaHAa. & 

4,5 r 1-meruu-l-n30rekcuHukioNponana MponycKasucb B TOKe Boopoma 
c o6bemHOM CKOpocTEIO 0,2 uac’t uepes Tpy6Ky C IaTHHHPOBaHHbIM yrvieM, Ha- 
rpetyio Jo 180°. Karanusar neperoHsasica u3 KOOb! PaBopcKoro u MMe Take 
cBolicTBa: T. Kum. 147,6°/760 mm; n?° 1,4058; d*® 0,7191. Cyaa no HuM, no- 
JYYCHHBIM yruieBosopoy ABsIAeTca 2,2,6-TpuMeTHIrelTaHoM. 'y 
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Horaagp Akagemun nayr CCCP 
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XHMHA 


PMJIbM KAMAM wu H. A. UAJAEBA 


OB AJIKHJIBHbIX 3@MPAX STHJITHOAPCHHUCTON KUCJIOTHI 


(ITpedcmaereno axademuxom A. E, Ap6ys30eum 13 IV 1957) 


|  Oupbl THOMBIUbAKOBMCTOM, aKMJI- UW apWJITHOapCMHUCTHIX KUCJIOT MaJO 
jusyuennl ('). B narexTHot ureparype (*) omucaHbl HeKoTopble 9(*pupbI apHITHO- 
|APCHHUCTHIX KHCJIOT, KaK BeleCTBa, OOaarollMe TepalleBTu4eCcKOH AaKTHBHO- 
TbIO. 
B nacrosuleH paOoTe omucaH CHHTe3 UM CBOLCTBa aKUJIbHbIX S3PUPOB STHII- 
THOAPCHHUCTOM KUCJIOTHI OGmlero Bua C,H; As (SR)o. 

B Hallux ucCIeqOBaHHAX Mbl OCTAHOBMJIMCh MpexKe Bcero Ha H3y4eHHN pe- 
RAKIM HEMOCPeACTBEHHOFO B3aMMOeHCTBHA ITHILUXOpapcHHa C COOTBETCTBYIO- 
IMMMH MepKaliTaHaMu To Cxeme: 


C,HsAsCl, -+- 2RSH > C,H;As (SR)s + 2HCl. 


|OnsiTbI 10 TepBomy cnocoby MpoBosMNchb CleqyrouluM o6pasom. B meperoHHyio 
ikonO0y ApOy30Ba NoMmellasoch TpeOyeMoe KOJIHYECTBO MepKallTaHa MH K HeMy H3 
|KanleJIbHOM BOPOHKH MpPHMBasICA MO KanuaM STHIAHXMOpapcuH. IIpu stom 
SHEPIU4HO BHIMeIANCA XJIOPUCTHIN BOLOPOA, KOTOPHI BbITeCHAJICA TOKOM CYXOro 
lyriekucnoro rasa. Ilo okoHuaHHM MpHOaBJIeHHA STUMMMXOpapcuna CMeCb Me]- 
WIEHHO HarpeBaslacb CHauasia 0 TeMMepaTypbl KMMeHUA MepKallTaHa HM 3aTeM I10- 
TeleHHO Jo TemmepaTyppt 190—200° B npofommxKenue 3 uac. Jlanee mpoxyKTHl 
|peakILMH MeperoHAJUCbB BakyyMe. | akKMM IyTeM CHHT€3H pOBaHbI HaMH STHJIOBHIN, 
jH-TIPONMOBLIN, H-OYTHJIOBbIN, M30AMMJIOBLIM S*PUPbl STHJITHOAPCHHUCTOM KU- 
\CJIOTHI. 

| Broppim cnoco6om, T. €. B3avMOJeHCTBHEM STHJIIUXOpapCcHHa UW COOTBETCTBYIO- 
mero MepKallTaHa B Cpeyle atpHpa UM B MPHCYyTCTBHU OesBOMHOTO NHpHAuHa, HaMu 
MOYYeHbI STHIOBbIM, H-OYTHJIOBbI HU H-TeKCHJIOBbIM S*pUpbl STHJITHOAapCHHUCTON 
IKMCJIOTEI. 

| IlIpwuem caelyer 3aMeTuTb, YTO OoOee UMCTHIE MpenapaTbl Moyualorcs, 
eC MOCIe OTAeNICHHA OCHOBHOM MaCCbl COJAHOKMCJION COM NMpHANHa Pub- 
pat ObICTpO MpOMbITb MeqAHOH BOON. 

OTHIOBHIL SPUP STHMTHOAPCHHUCTOM KHCOTH! Obi MOJyYeH Tak%Ke TPeTbUM 
icnocoOom 0 cxeme: 


f 2C,H;SNa + CoH;AsCl2— CaH5As (SCoHs)2 + 2NaCl. 


KoucranTbl BbIeeHHEIX HaMH THOS*UpoB MpescraBseHb! B TAO. 1. CuyTe- 
BMPOBaHHble HWaMH aJIKHJIbHbIe SPpUpbl STUJTHOAPCHHHCTOM KUCIOTHI Npel- 
CTaBIAIOT COGOM GeclBeTHbIe MpospauHble C HeMPHATHbIM HaBA3UMBbIM 3alla- 
OM 3KMKOCTH, XOPOWIO pacTBOpHMbIe BO MHOFMX OpraHHyecKUX pacTBO- 
puTeIAX. . ; 

[HAposM3 ANKUJIbHBIX 9C*PUPOB STHJITHOAPCHHUCTOM KUCHOTHI Ha XOMOLy HM Up 
OObIKHOBEHHOH TemnepaType MpoTeKaeT CPpaBHUTeIbHO MejWICHHO, IPH CTOAHMH 
Ha Bostyxe oOpasyerca Oeniit ocanox. IIpu HarpeBanuu n-OyTusoBoro apupa 
STHITHOAPCHHUCTON KHCJIOTHI C BOLO HaMM BbIeeHa STHapCHHOBad KHCJIOTA. 
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O6pas0BaHHe €€ MOXKHO MerKO OODACHUTH CeAYOUMMU PeakUMAMH: 


OH 
hes ‘| 
ata a ete = AGES s! (( iy 
OH 
OH OH 
GHG “Sacra ( 
| 
OH (Om Oa 


Ypapuenne (1) uqeHTHUHO YypaBHeHuio peakuun ruzpomusa, NanHomy Bore 
coM WH Bustbamcom (°) Aid aHasIOrHuHbIX CoeqMHeHHH. 


% / 
R As, % Ss % _ 
roe T. Kun., 20 720 MR D aa 
Popmywra Om ° 4 D MBIUIbA- ae | 
Bs oem Bane Ka Halig.| BEIT. | Haiiq.| BEIM. a 
= 


CoHsAs (SCoHs)2 | 1 | 80-—82/2 |1,2555/4 5750/59 54/10, 412/33,51133, 11/28, 65128, 35 [30.8 


’ ” 


Il | 81—82/2  |1,2593/4,5747|59,34|10,21 |32,93/33, 11/28 65128, 35 |35 8 
111] 75—77/1,5 | — |1,5749] — | — |33,28133,44/28,9 |28,35 4mm 
CoHsAs(SCgH)o |I | 101—102/2 |1,1906/1 ,5565|68,70/10,34 |29, 38/29, 45|25 58/25, 22 |40,, 
CoH As (SCaHo)o | 1 | 122—123/2 |1,1402/1 5442/78, 19/10,69 |26 61/26 53/23, 26/22, 71 |54, 

Ir | 12212372 |1,1374|1 544178 37|10,97 |26, 12/26 53/22, 96/2271 |59,§ 
Ila} 120—123/2 |1 1396/4 5442/78 23/10,63 26.38/26, 53/22 54/22, 74 |43.8 
C,H, A5(SOsHu)2-w 135—136/2 |1,0957/4 ,5324|87,83)10,99 |24, 07/24, 14/20, 99/20, 66 |43, } 


CyHsAs(SCsHis)2 | 1 /463—164/1 ,5|1 0778/1 , 5280/96 ,62/10,55 121 84/22 13/18, 78]18 95 |34, & 
Il 


Tlanee Hamu M3 yUaslacb peakUMA B3aNMOselcTBUA H-OyTHIOBOTO Bc/upa STH 
THOAPCHHHCTOH KUCOTEI c HoyucTbimM MeTusiom. Ilocme 13-qHeBHOrO CTOSHE: 
CMECH PaBHOMOJIeKYJIAPHIX KOMMYeCTB HOWMCTOFO MeTHJIa H H-OyTHIOBOrO Scup | 
STHJITHOAPCHHUCTOH KUCJIOTHI pu TeMiepaType 20—22° Bpijenuucb Gere KPH} 
crab. T.nu. ux 78—80°.Onn xopolio pacTBopsucb B Bole H CHupTe H He pack 
TBOpAMch B stupe. Ilo WaHHbIM aHaH3a, 3TO BeleCTBO ABIAeTCA HOMMCTHN| 
JMMeTHI-A-OyTusicyabpoHuemM. OG6pa3s0BaHue nocseqHerO MOXKHO OObACHUT: 
caeqyrouleH CxeMOH: 


SC.H, CH 
vs 
C.H;As +f 4CHsJ => 2 CgHpSt is + C3H;AsJ. 
Ss 
SCaHy CHs- 


TakuM oOpa30M, NoKa3aHo, 4YTO MOA AelicTBueM HOAMCTOrO MeTHJIa aJIKMJIbHbI 
SPMPbl STHJITHOAPCHHUCTOH KUCOTH! He OOpasyloT coeAMHeHUA apcoHMeBOr i! 
THMa, HB BUY HasMunA Ooee peaKUMOHHBIX WEHTPOB OKOJIO ATOMOB CepbI CBA3I} 
As — S pa3pymaetca c o6pas0BaHveM Cysb@OHNeBLIX CoeMHeHHII. 

Hamu u3yuena TakxKe peakUHH B3anMoselicTBuA H-OyTHNOBOrO scbupa STH 
THOaPCHHUCTON KHCJIOTHI C XJOPaHTHAPHAOM HU AaHTHApHAOM yKCyCHO KUCIOTEI 
B o60ux cryyatx WMeeT MeCTO peakIlHA BOHOrO OOMeHa, aHaslorMuuHad pa 
Hee H3YYeHHbIM PeaKUHAM BSaMMOMeMCTBUA XJOPAaHTHApHLOB WU aHrHu_puAOr 
KapOOHOBBIX KHCJIOT C 3*PHpaMU MBIMUbAKOBMCTOH MH aIKHapCMHUCTOl KUCION 
(*) lo caeyyroulum cxemam: 
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SCH, 


ies 
C.H;As + 2CHsCOC] > C.HsAsCl, + 2CHsCOSC,Hy 


SC,He 
SC.H,  CHsCO OCOCHs 
~ ve 
C.H;As oo O-— C,H;As + 2CHs;COSC,H, 
J 
SGHg: » “CHeCO OCOCHs 


OG6e peakuinu TpeOyloT Nposom«KuTembHOTO HarpeBanua or 5 go 18 vac. mpH 
Temulepatype 150—160°. Brigenenupiit Hamu npu sTHx peakunax S-6yruuo- 
BHI SPUP THOYKCYCHOL KACJIOTHI MpelcTaBaeT coOoh SeclBeTHY1O IpospayHy1o 
X%KUAKOCTb C Pe3KHM 3anaxXOM, HaMOMHHAIOMWIMM OTUACTH 3aliax OyTHslalieTaTa. 
|Qpup Xopowo pacTBOpHM B OpraHHyeCcKHX PaCTBOPUTeIAX, C BOWOM He CMeIIM- 
jpaetca. T. kun. 89°/74 mm, d?° 0,9441; n2 1,4598. 


Tlocrynuso 
8 IV 1957 


UMTUPOBAHHAA JIATEPATYPA 


1M. P.Classon, Bull. Soc. Chim. (2) 25, 185 (1876); R. Klement, R. Reuber, 
Ber., 68, 1761 (1935). W.A. Waters, J.H. Willams, J. Chem. Soc., (1950), 18; 
fm bielig, G. Liste lwAgR ei di e's, Bett, 8953,-775,(1956).w7 2 7E. Ulr bisrenrayt, 
USA Pat., 2 644 005, June 30, 1953; Chem. Abstr., 48, 5879e (1954);S. Matsui, 
me Sato, Japan, 24 (51); Chem. Abstr.,47, 3343e (1953); E. A. H. Piri ed- 
heim, Brit. Pat., 655 435, July 18, 1951; Chem. Abstr., 47, 144 (1953); L. A. Sweet, 
-E. W. Tillitson, USA Pat. 2566 382 (1951); Chem. Abstr., 46, 2576 (1952); T a xk a- 
ixacu, Yoaza, Am. mar. 2 701 812, 8 II 1955; PK Xu, Ne 4, 10777 Tl, 1956, ? W. A. Wa- 
ters, J.H.Willams, J. Chem. Soc., (1950), 18. *Duapbm Kaman, H.A.U a- 
aes a, )KOX, 26, 2468 (1956); Tunpbm Kamah,H.A.Uanaesa, AH, 95,81 (1954); 
Tunpem Kamanh, 3. Jl. XucamosBa, KOX, 26, 411 (1956). 


307 


Jloxnann Axanemun wayrx CCCP 
1957. Tom 115, Ne 2 


Usex-Koppecnongzent AH CCCP B. B. KOPIIAK u B. A. CEPrEEB 


Ob OBPA30BAHHH MOJIMMEPHbIX YIJIEBOJOPOOB 
MPH PACHARE AJIM@ATHYUECKHX JIMASOCOEAMHEHHA 


Pacnal ammcbaTwueckux JMa30coeiHHeHui, NpHBO,AWMH K OOpa3s0BaHHKis 
nowMyriesosopofos (1), u3sy4asicd pAOM uCCIeoOBaTeeH B IPHCyTCTBHH pa3ig 
JIMUHEIX KaTamusatopos (7 +). 

Mp upoBemu CpaBHUTebHoe MCCeqOBaHve peakUMH pacnaya WMas0MeTaHnage 
qua303TaHa, LHasoToyoua U WMasoiMdeHusIMeTaHa, a Tak%Ke UX CMeECcel (BIpH 
CYTCTBHH MeTaJJIM4YeCKOH Me]IrB 


Ma eo f HW HEKOTOPHIX coelHHeHHK Oopé 

600 - (TpumMetun60pata umn dTopH4y 
N | cToro 6opa). MW 
S 400 Pacnal qua30MetaHa B pH 
= | CyTCTBHH TpHMeTHIOOpata OT: 
& 200 uMuaeTca HaJIMuveM VMHAYKU 
= | OHHOrO Nepvoya, Kak 9TO BUNCH 


| . Ha puc. 1. Kpome toro, cyme-{ 
20 40) 60s Bs«00 mun. \30 4 36vac. CTBeHHOe OTMMUHe B TelcTBHE 
Puc.l. Cxopocrb BbiqeneHuad ag0Ta TO BpeMeHu mpu STH. Bate One ee 
pacniaye Wuasometana (1,4 1r): 1— B MpucyTCTBYH Me- B TOM; 4TO TpuMeTHIOOpaT BE 
TanmMueckoH menu (1 1r), 2—B mnpucyTcTBuu tTpH- 3bIBaeT Oosee OBICTPHIN pacnayyT 
MeTHuOopata (0,3r). Konuentpalua quasometana 0,85 r 7Ma30MeTaHa HM IpHBOAUT K KO- 
RTOS Poe) JIMYeCCTBEHHOMY OO6pa30BaHHIO 
nomuMeTHeHa (CH2)x. B ra3o- 
OOpasHbIX MpOAyKTAaX COMepKUTCA TONbKO a30T H MOMHOCTHIO OTCYTCTBYO 
yrueBogoposn. B ciryuae MeLH BbIXO] MOMMepoB cocTaBuseT TOMDKO 10—15%,§ 
a B a3z0Te COJEPAKUTCA STHJICH, H KPOMe 9TOFO OOPasyIOTCA PasJIMUHbIe asoTcoep-§ 
*KauMe mpokxyKTH. MoxHo cuntaTb, yo peakIHA OOpas0BaHHA. NOJMMeTHseHas 
H3 [Ha30MeTaHa IIpelCTaBAeT HOHHHIN Wpotecc, MMeloOnluH HeKoToppHle OOmMe 
YePTHI C TIPOMeCCOM TOJHMePH3aluH OePHHOBLIX YrIeBOLOPONOB NOL BAMAHHEM 
HOHHBIX KaTaJIM3aTOpoB. 

J\vasosTaH TakxKe pactiayaeTcsA B IPHCyTCTBUM Mes, OOpa3sya COOTBeTCTBY1O-} 
IM MOWMMepHbI yrneBpoyopoy. Brrxoq nowMeTHMyeHa cocTaBlaeT 40%, T.e. 
OH BbIIue, YeEM NP pacnaye Wuasomerana. 

Tnasororyon B IpucyrceTBun supara cbropucroro Sopa oOpa3yer JMIlb a3Mh 
OeHsaIbNeruyla H BbIeIAeT a3s0T. OTMeTHM, KCTATH, YTO OOPas0BaHHe COOTBET- 
CTBYIOMIMX a3HHOB HaOsMOaslocb HAMM TakxKe H pH pacnase Jua3zomerana Hu IMa-§ 
309TAHa, OMHAKO OHH MOMYyUaNNCb JIMUIb B HeEOONbIUNX KOIMUeCTBAaX. 

Huasoqupennimerav B IpHcyTerBuu dropuctoro Gopa oGpasyer JMIb a3HH 
OeH30*eHOHA HU BbIeIAeT a307. 

Jlanee Hamu ObIIM Tosy4yeHb! ConomuMepbI — TyTeM pa3vloxwKeHUA cmeceit 
AMasOMeTaHa C [Hazs032TaHOM B IIPHCyTCTBHM TpHMeTHGOpata UM [MasometauHa C ! 
AMAa3ZOTOJYOJIOM BIpucyTcTBUM Propuctoro Sopa. OKasanocb, YTO B 9TOM CuTy4ae 
HMeeT Me€CTO OOpasoBaHHe CMeCH MpPOAYKTOB, COCTOAIMeH u3 NowMMeTHeHa, co-! 
OTBETCTBYIOINErO CONOUMepa H CM€CH COOTBETCTBYIOIIUX A3HHOB. 

IIpn pasoxenun cmMecn (Mas0MeTaHa H Ma303TaHa OOpasoBbIBaJICA CONOMH- » 
Mep, KOTOPbIM B 3aBHCHMOCTH OT KOJIMYeCTBEHHBIX COOTHOWeHHH HCXOMHBIX. | 
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RCILECTB MPeACTABJAI NOJIMMeTHJIeH, COepKaluli pasmu4ynHoe uucno 6OKOBBIX 
eTHJIbHBIX py. 
Tlowyuennpiit conommmep moxer PaCCMaTpUBaTbcA Kak aHasor noMaTHIIE- 
Ha, Mouy4aeMoro IPH BbICOKOM JaBJIeHHH, CCJIM YHC/0 OOKOBbIX MeTHbHBIX Ppynnl 
epelHkO. B cilyyae paBHbIX COoTHOMeHMM ucKXOMHDIX BeWeCTB, TMOJY4eHHbIit 
CONOMUMEP MO2KET PacCMaTPHBATECA KaK aHaJOr NoMMMpoMuseHa. 
Ha puc. 2 npuBexenbi TepMomexannueckue XapaKTePpHCTHKM NOWHMeTHUIeHAa, 
HOTYICHHOTO B MPHCYTCTBHH MetM (KpuBas /), H, LIA CpaBHeHHA, NomMeTHIeEHA 
MIM3KOTO laBJICHHA, NoMyYeHHOrO B MIpHcyTcTBuy TPHSTHAJOMHHHA (2), 


9 Y%, 
a 100, 
ly 80 

S 60 
| 50 N 
8 
; ® 
| 4g 40 
| , 2 
‘hap 6.80 00 /20°C 

Puce. 2 Puc. 3 


Puc. 1. Ledhopmayna nomumMepos B 3aBHCHMOCTH OT TeMMepaTypbI NO wericTBMeM MOCTOAHHOH Ha- 
rpys3Ku (100 r/4mm) upu ckopoctu HarpeBaHua 75° B uac 


Puc. 2. Jehopmatua NomuMepoB B 3aBHCMMOCTH OT TemIepaTypbI og delicTBuem MOCTOAHHOM Ha- 
rpys3ku (100 r/4 mm) upu cKopocTu HarpeBanua 75° B ac 


Ha 2T0m xe PHCYHKe NpvBeeHbI KPHBbIe JIA NOMMSTHMIMeHa, TOJyuYeHHOrO B 
MpucyTCTBUH Meu (3), M MOWMSTHIeHAa BbICOKOrO JaBueHusA (4). 

Kak BHO 3 puc. 2, KPUBble JIA NOJMMeTHJIeHa M3 Ma3someraua (/) u TouH- 
STHIeHa HU3KOPO aBJIeHHA (2) HPAaKTHUeECKH MOJHOCTbIO COBNAaLaloT, YTO TOBOPUT 
06 ux OfMHaKOBOM cTpoeHHu. KpuBaa id nomMeTMIMyeHa (3) nexuT 3HauH- 
TeJIbHO JleBee H MOKa3bIBaeT Ha COBEPIeEHHO OTJIM4YHOe CTPOeHHe ZTOFO MomMMepa 
MO CpaBHeHuio Cc ocTabHbIMU. KpuBaa JIA MOJIMSTHeHa BbICOKOFO JaBJeHHA 
(4) saHuMaer TpoMexkyTOUHOe MOO*KeHHE, YKa3bIBat ZTHM Ha MpuCyTCTBHe 
OOKOBBIX rpynn. 

Pentrenorpaduyeckoe uccyleqOBaHve MOJIMMeTHJIeHa, NOJyyeHHoro M3 [Ma- 
30MeTaHa, H NOMMSTHeCHa HUSKOFO LaBJICHHA NOKa3saJl0, YTO 06a ABJIAIOTCA KPH- 
CTANIMYeCKHMU MposyKTaMU CO CTemMeHbiO KpHctajMunOcTH Jo 90 — 100%. 
B DporuBonosOxKHOCTh 32THM UPOLYKTaM NOMMSTHeH BEICOKOFO WaBJIeHHA OKa- 
Sayicd uacTHuHO amopdubim. PenTrenorpaMMa NouMaTuIMeHa TakxKe osgra 
Ha uaCTHUHY!O KPHCTaJIJIMYHOCTh 2TOrO MOdMMepa, AOCTHraioulyio 20%. 

Ha puc. 3 npHBeseHbl TepMOMeXAHMYECKHE KPHBbIe WIA COMOJIMMepoB, MOJly- 
eHHbIX B TIPHCYTCTBHM Me H3 AHasoMeTaHa M MMas09TaHa MPH PassMYHBIX CO- 
oTHOWeHHAX NocmenHux (/—upu 3%, 2u 3—npu 74% juasosTaHa), a TaK- 
*Ke, WIA cCpaBHeHHaA, KPHBbIe AIA NMOMMMeTHUNeHA, Pa eEnne U3 [\Ma30Me- 
tana (4), H HOMMETHINeHa, NOMyYeHHOrO U3 Auasostana (9). Kak BENE Wi 3TO- 
TO puCyHKa, KpHBaa JIA ComomMMepa, NOJyYeHHOrO TIpM cofepxanun 3% MHa- 
309TaHa, MOKa3bIBaeT Hayao pas3MATYeHHA Mp TOM *%Ke TeMMepatype,yTo HY mo- 
JMSTHIM ena, HosyueHHOrO u3 OfHOrO MHas0sTaHa (5), a 3aTeM npHOMxKaeTCA 
K KpMBOH JIA nomMMeTHeHa. B STOM MPOABIAeTCH BJIMAHHe MMeIOMIMXCH 
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METHJIbHbIX TPyMM, OJHAKO CXOJCTBA C NOJMITHJIEHOM BbICOKOFO AaBJICHHA He Ha‘ 
6uloaetca (cM. puc. 2). ITO MOXKHO OOBACHUTh, OYEBUAHO, TEM, UTO NOMMSTHIERY 
BbICOKOFO JaBJIeEHHA MpeACTaBsIAeT NOMMMep, MMEIOMMM PasBeTBJICHHbIe MaKPO-p 
MOJI€KYJIbI, B TO BPCMS KAK Halll CONOJIMMEP HMECT TOJIbKO KOPOTKHE METHJIbHBIEE 
rpynnbl. 

IIpu pasioxenun cmecu 74 Mob % Aua30sTaHa HU 26 Momb% WMasoMeTaHa TOW 
aywaeTcd UPOLyKT, YacTb KOTOporo pacTBopHMa B supe. TepMomexaHuyeckney 
KPHBbIe ObWIM CHATHI Kak JIA paCTBOPHMOHM, Tak HM HePpaCTBOPHMMOH YaCTH CONOMHE 
Mepa. 
Kpusas 2 (puc. 3) orpeuaer conomuMmepy, NoulyyeHHomy pu cofepxKanun 74 %8 
yMa303TaHa MW MpHHaleKUT HepacTBOpUMOl B supe YacTH NposyKTa. Ita Kpu-G 
Baad, Tak Ke KaK WH KPHBaA (A 
pacTBOpHMol uacTH MomHMepa (3),)) 


a MOJYYeHHOTO Mp ITHX %Ke COOTHO 
IN€HHAX, MOKa3bIBaeT Hayao pas-B 
S @ MATUCHHA pH Oouee HU3KOH TeM-# 
Ss nepatype. 
x 0 OnHako Jlamee BU, STHX KPH 
8 BbIX CTaHOBHTCA  pa3JIHUHbIM] 
y 0 KPHBasd JIA pacTBOpuMoro como- 
JuMepa (3) To cBoemy Buy aHat 
20 JlorMwuHa KPHBOH AA TOMMITUMH-} 


ieHa, OTJIHUAACh JIMIIb Gomee HH3-H 
2 KOH TeMnepaTypoH pa3MArueHHA.} 
60 120 160 200 240 20 820°C Kpupat jit | HepacTsopuMmoro 
Puc. 4. Lehopmanua mouMMepoB B 3aBucHMOCcTH OT COTIOJIMMepa (2) B oOmleM Oxo- 
TeMIlepaTypb! MOM eCHCTBHeM MOCTOAHHOM Harpy3KH . >KQ Wa KpHBy!O WIA CONOJMMe 
(100 r/4 mM) npH cKopoctu HarpeBaHuaA 75° B uac. pa, wosyuenHoro mpu 3% mr 
a309TaHa, HM BBIXOMMT B_ KOHIel 
Ha KPMBYIO JIA NOMMeTHIeHa, NOJYYeHHOrO M3 OMHOTO Ha3s0MeTaHa. 
Ha puc. 4 mpuBefenbl TepMoMexaHuuecKue KpuBble Lia TomucTupoda (/),! 
MOJTy4eHHOFO CONOMMMepH3allneH LHasoMeTaHa M AMasoTONyoa B MpHcyTCTBUAt 
(bropuctToro Oopa, 6OuHOrO NonucTupoula, NOMysYeHHOrO NYTeM pauKaJbHoM) 
NOJIMMepv3alluH CTHposa (2), HW NOMMeTHJIeHAa, NOMYYeHHO"O B MpucyTcTBuu Spu-h 
para dropucroro Sopa (5). Kak BuHO 43 9TOFO puCyHKa, MOMCTHpO, OOpasy1o- 
IMHCA MPH COMOJMMepHsallun Wua30MeTaHa C WHasOTOJYOJOM, HMeeT BbICOKYIO} 
TeMlepaTypy WwaBleHuA (NOpsayKa 220—224°), kpome Toro OH HepacTBOpHM B| 
acbupe M renTaHe WH MOXOAMT Ha «H30TaKTHYeCKHH» nowucTupos (2). 
OOpasoBaHue HepasBeTBJICHHOTO PeryAPHOTO NOMMCTUPOa B HaWIMx ycso-| 
BHAX HEJIb3A CBAZATb C OPHEHTUPYIONIMM BMAHHeM KPHCTaJIMYeCKOH TOBepXxHO- 
CTH KaTasIM3aTopa, Kak 9TO MpescrapsstoT Hara (1*) u Apyrue uccsieqoBaTesu (18). | 
Ilo-BuquMomy, Oovlee IpaBHJIbHBIM ABIAeTCA NpescTaBseHHe O TOM, 4TO IIPH- 
YHHOU peryJAPHOTO pacnoNOr*KeHUA 3aMecTuTeeli B MOJIeKYJe ITOTO NOMMCTUpOMa 
ABJIACTCA PeryAUPyroulee BIMAHHE OOKOBEIX py B Mpoecce oO6pas0BaHuaA T0- 
JIMMepa. OTO caMOperyJIHpOBaHHe 3aBUCHT, B MepBYIO OYepedb, OT NpocTpaH- 
CTBCHHOPO BIMAHHA TpPytl, B OOMLeM aHaslOrH4HOrO TOMY, UTO HaOwOaeTca pH 
MOJIMMEPH3allHH MOHOMEPOB BHHUJIbHOrO THNa. ITO MpocTpaHcTBeHHOe BIMAHUE 
MBI TIpeMWIOKUIH OOOSHAUATh Kak KCTepeOXHMUYeCKHE (hakTOPby, NOHUMAA TOL 
9THM BCIO CYMMY IIpOCTPaHCTBeHHBbIX BIMAHHM, 3aBHCAILUX B MepBY1O OYepeb OT 
pasMepa 3amecTuTesel M OOYCOBMBaeMbIX HX OObeMoM (1517), Oru BaMaHHA 
IIPOABJIANUCbh B MePBYy!0 OVeEPeNb MPH NOMUMepH3allu HM CONOMMMepH3allHH MOHO-— 
MepoOB, HM NOSTOMY STOT ACIIeKT Obl] HAMM PaHee NOAPOOHO paccmoTpeH Ha OoJIb- 
10M UnCe TpHMepos (*°). OuvesuHO, Tenepb HEOOXOLMMO LONOMHUT STH Mpeycta- 
BJICHHUA C YYCTOM BJIMAHMA BbISbIBACMOFO, 3AMECTHTENAMU, Ha NOPpAMOK coueta- 
HH S3BCHbEB B MaKpOMOJeK ye NomuMepa. IIpu pacnonowenun PeHHIbHBIX Ppynn 
wepe3 OH, KaK 9TO HMCCT MECTO Y MOJIMCTHPOsa, MpHcoeduHeHUe KaxKoro ce- 
Ayioulero ocTaTKa, COMepxRallero PeCHUJIbHYIOTPYyNMy, MOXKeT MPONCXOAUTS JMUb 
Np pacioo*KeHnu PeHW/IbHOM PpynNbl B MPOCTPaHCTBe Tak, UTOOHI He GbIIO T0- 
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eX CO CTOPOHbI y2Ke HMeIoleHCA (PeEHUILHOM PPyMMbl; erKoO 3aMeTHTb, UTO B Ta- 
oM culyuae PeHHJbHbIe TpynMbl Oyyr pacnomaraTeca No HapyxHOl cTopoHe 

upau. 

Tor dakt, 4TO BCAy4ae pasuKaNbHO NoMMMepusalluH He NPONCXOsUT Tako- 
peryJIAPHOrO PacnoORKeHUA 3aMeCTHTeNeH, MOAHO OOLACHUTb TEM, UTO CBO- 
JOMHbIM palukaJl, KAKUM ABJIAeTCH KOHeCUHBIN aTOM yrulepofa pacTyuleli MaKpo- 
ONeKYJbl, IPeACTaBsAeT MOCKOCTHOe OCOpas0BaHHe, M MOCKOJIbKY ero Mepexok 
, TETPadIPHUeCK ylO CTPYKTy Py OMMHAKOBO BepoOsTeH B OGOHX HalipaBJIeHHAX, TO H 
KOHpurypaluA oOpasylomleroca momuMepa mpefcrapaaer cwryyuali paBHope- 
OATHOFO PaCHIOMOXRKeHUA 3aMeCTUTENeH B Pas/IMUHbIX NOOMKeHUAX, NPHBOAAMME 
OTCYTCTBHIO PeryJIAPHOCTH B pacioNOKeHuH 3amecTUTeNeH H OOpas0BaHHIO0 
oMMepa C HH3KOH TeMMepaTypolH iwapsenus. 

B cayuae oOpasoBaHus COnosMMepa U3 AMa30MeTaHa M AMas0TOMYyONA MBI 
MeeM HOHHBIM Tpotecc, Hw 9TO OOecneuMBaeT COXpaHeHHe OMUHAKOBON KOH(pUry- 
all yrJIepOXHbIX aTOMOB y OOpasylouleroca conomHMepa. B curyuae conomuMepa 
3 Ha30MeTaHa H WHas09TaHa He HaOwlOJaeTcCA OOpas0BaHHA H30TAKTHYeECKOTO 
ONONMMepa, OYCBUAHO, BCJIEACTBHE TOTO, YTO MeTHJIbHbIe Tpynubl ewe HesocTa- 
OUHO BeJIMKH, YTOObI UX B3aHMOJeHCTBHe MoOrsio OGecrIeyUTh a:pdeKT camopery- 
MpoBaHus. 

loka3aTeJIbCTBO HaJIMYHA MPOCTPaHCTBeHHBIX IpeNATCTBU MOXHO BUeTb 
raK?Ke 1 B TOM, YTO COBMECTHOE pasJIOX*KeHHe CMECH LHasOMeTaHa H LHasolucenuul- 
feTaHa He IIPpHBOJMT K HomwyyeHuIO conomuMepa. Ha6momaerca oOpasoBaHue 
MMUIb a3HHa GeH30(:peHoHa M MOJIMMeTMJIeHa. 


MHcTuTyT 9JleMeHTOOpraHHyeckHX coe HHeHH Toctynuao 
AxajlemuH HayK CCCP ji) O00 Sy 
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B. ®. JIABPYUIMH  H. HL BEPXOBO], 
rAJIOXPOMH A PEHMJI- WH WAKJIOTEKCHJIKAPBHHOJIOB 


(IT pedcmaeaexo akademuxom A. H. Hecmesnoeoim 9 IV 1957) 


Usyyas ABMeHNe TamOXpoMHu KapOHHOMOB pasiMuHorO crpoeHua (* 3), ME} 
YyCTaHOBHJIM, YTO KHCJIOTHbI€ PaCTBOPb! STHX COeAMHEHHHM aloT Ba THMAa cmeKT 
poB norjomenua. KapOuHouibl, covepKatine PeHHJIbHbIe paluKaJIbl, XaPpakTepHe 
3YIOTCA CJIOMKHBIMH KPHBbIMH TOFJIOMEHHA, BKJIOUAIOWMMH B CeOA Tpu u Gomer 
MOMOCHI NOPIOWEHHA, KPHBbIe %Ke TPeCTHYHBIX WHKMOFeKCaHONOB U aludaTuyelh 
CKUX CUMPTOB OOaLaloT JIMIb OAHOM MOOCOM MOTOM[eHNA MW WuMpOKUM H3srH6oN 
B O/1H2KHeEM BH MMOM crieKTpes 

B cBa3v c 93THM mpen} 
CTaBJIAJIO MHTepec u3syyeHH 
CNe€KTpOB MOPIOWleHHA KUY 
CJIOTHBIX PaCTBOPOB apoma’ 
THYeCKHX KapOHHOJIOB TG 
Mepe 3aMelIleHHA B UX Mowes 
KyJlaX Oe€H30JIbHBIX KOJeIL He} 
IWHKJorekcaHoBble. C 93TOrt 
IebiO Mbl TpeAipuHasy 
CpaBHUTeIbHoe nusyueHu¢ 
CNeEKTpoB MOrionleHua TPH 
(eHuIKapOuHoa,  WwuKso* 
rekcHJIqupeHnkapOuHowa, | 
WUUAKIOreKcuspeHusKapOu- 
Houa, TPHUNKIOreKcus! 
,  KapOunoua MeTHayunuKsores 
5000 4000 3000 2000A = xcuiKapOuHona uv AMuuKO4 

A reKcwuiKapOuHova. | 
Puc. 1. TpudpenumkapOunom: 1—B Konn. HeSO,. LuKao- Tpugpenuakap “| 


PeKCHIJNPeHuKapOuHOW: 2—s C,H;0H, 3—B 6HNHOA. CnexTpp norso- 


Kon. HeSO,g. J\uuuKnorexcunpenuikapOunon: 4—B 
CsH;OH, ee onin HeSOq IeHHA Ce€PpHOKUCJIOTHOTG 


pacTBopa TpudexusKap6u- 
HOJia U3yyaucb HeofHoKparHo (*,°). Ilo Hamm JanHbm (2?) KpuBasd Tormome- 
HHA 9TOrO pacTBopa (puc. 1, 7) uMeer ueTbIpe nomochl Mormomenua: | — 
h = 4200 A, ¢ = 50000; II —i = 2900 A, e = 3100; II] —z = 2600 mm 
¢ = 4000 nu IV —i = 2280 A, = = 16000. 

WukdorekcuaquhbenuaKapOuuoud B_ pacrBope 93THVIO- 
BOrO CHUpTa OONaqaeT KPHBOM NOTIOMCHUA C OLHOM MoOMOCOH, MaKCHMYM KoTOpO 
pachouloxeH mp A = 2530 A ue = 7762. Kpupasx cepHokucnorHoro pacrBopé 
MMCET CJIO*KHOE HavepTaHHe UM CJlaraeTcCa M3 Tpex Momoc normomenus (pue. 1, 3)! 
I —} = 393 A, « = 467; II —i = 266 A, ¢ = 398; II] — = 230 A, eee 
= 15140. 

B ormmune of KpHBoH TpudeHunKapOuHOa 3yecb momoca sBugzumoro 
CIeKTPa 3HAUHTeIbHO MeHee HHTCHCMBHA H Ha CBOeM JIMHHOBOJHOBOM Kpae HMeeT 
mupokui usrn6. Ha mecte propo nonocbl TpudeHunKapOuHosla KpHBasx Mosoro 
NOAHUMaeTCA BBEPX Ha INMPOKOM yUaCTKe CeKTpa M 3aBepllaeTca B cpeyHeM U 
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OPOTKOM yuIbTpacpvoseTe IBYMA Noocamu NOT IOWECHUA, XAPAKTEPHBIMH JIA apo- 
aTHuUeCKUX KapOHHOmOB (?). 
AuuuknorexcunbeuunKkapounon B CIMPTOBOM pacTBope 
fakxKe Normoulaer B yiIbTpauonerowolt OGacTu cneKTpa u uMeeT OLHY MosIocy 
fOrmOmeHs C MAKCHMyMOM Hip h = 2680 A u e = 3311. B KxonnenrpuposaH- 


267 A,e = 2818; V —) = 237 Al ¢ = 8128. Ilepppie Be AMHHOBOHOBBIE 


34A OJIOCa MOUTH COBMayaeT Cc 
nomocoh TpudexusiKapOuHosa. 
| Tpuuukaorekcus- 
KapOuHOW pu B3anMMo- 
(eCHCTBHH C KOHILEHTPpHpOBaH- 
Hol cepHolt KucmoTol Toruac 
WaeT 2KeITyIO OKpacky. Pac- 
/BOP CTAHOBHTCA  COBepIIeHHO 
fpospauHbIM pH HarpeBaHuu 
la BO.AHOH OaHe B TeyeHHe 
10 mun. B y.-c. swyyax Taxon 
hacTBOp OOlayaeT APKOH cBeT- 
HO-seleHoH  dlyopecilenunen. 
| Kpupas norsomeHua cepHo- 
KHCJIOTHOrO pacTBopa (puc. 2, 
7) pe3ko OTMM¥aeTCH OT TIPHBe- : 
HCHHBIX BbILIe KPHBbIX KapOu- 5000 4000 3000 A 
HOJIOB, COjlepxKallldxX B CBOeM ——————'A 

Bee eras PAK Te Puc. 2. TpumuknorekcunkapOunon: 1 —B_ KOHI. 
B o6s1acTH 5500 —3800 A PacnlO- . 155504, 2—nocne pa36apneaua CoH,OH. Merua- 
O%KeH MOMOTHH U3rHO, NOCHE  qynyKnorekcunkapOuHon: 3 —B KoHU. H2SOy, 4— 
oTOporo cuyiehyeT UIMpoKaA nocue pasdOapnenua Ce2H;OH. JuunknorexcuKkap6n- 
O0Ca MOPJIOMWeHUA C, MaKCH- = HOU: § —ps kon. HeSO,, 6 — nocue pasOaBmeHua 
ymMoM pw } = 3050 Ane = Caou 

20013, 

MeTHAAUUNUKAOTeCKCHAKAPOUHON C KOHILEHTpHPpOBaHHOK 
‘epHOH KUCOTOM OOpasyer »KesITHIi MYTHBIM PaCTBOP, KOTOPbIM MOJsHOCTHIO 
IPOCBETIACTCA TPH HEMPOMOMKUTeIbHOM HarpeBaHuN Ha BOAAHOH Cane. IIpu 
CBEMLCHHM YJIbTpatpwOeTOM OH MOKa3bIBaeT HHTCHCHBHY1O CBeTJIO-3eJleHy!0 
bIyOpecieHILHI0. 

KpuBas norsmomjenus CepHokucsoTHoro pacTBopa (puc. 2, 3) cocrouT u3 mo- 
[Orol JWIMHHOBOJHOBOM BETBH HM WIMpOKOM MOMOCbI NOrOuleHHA C MaKCHMYMOM 
pu A = 3000 A ve = 6300. 

MuuuKkaorekcuakKapOuHod Take OOpasyeT C KOHIeHTPUpo- 
aHHOli CepHOl KHCMOTOM 2KeJTHI MYTHBIH PAaCTBOP MOJIHOCTHIO MIpocBeTJIA10- 
IMlica Mocue HarpeBaHua B TeveHHe 10 MHH. Ha BOAAHOM Oaue. B y.-d). 1yuax OH 
[POABJIACT HHTCHCUBHYIO CBEeTJIO-3eeHy1O PlyopecieHUMto. 

Kpupaa morsoujeHua CepHOKUCJIOTHOrO pacTBopa STOO KapOuHoula (puck 2, 
), Kak W Apyrux WMKMOreKcHsKapOHHOVIOB, HMCCT AIMHHOBOMHOBBIM u3srHO, 3a- 
OJAMMH B BUUMYy!O OOJacTb CuekTpa, H OJHy WHpoKylo MOJOCy NOPIOnMleHHs - 

MaKCHMyMoM pH 4 = 3090 A ue = 7079. 

Takum o6pasomM, B pesysbTaTe IpOBeJeHHOrO U3YYEHUA CMCKTPOB Torviouye- 
Usl PaCTBOPOB (eHHJ- M WMKOPeKCHJIKapOHHOJIOB B KOHICHTPHPOBaHHOH Cep- 
of KUCIOTe OKa3asl0cb, UTO TpHeHNKapOHHON, WHKMOrekcuLMpenuKapou- 
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HOJI M AMUMKoreKcusmenuKapOUHOU OO/alaloT OHOTO THA CJOAKHPIM CHCKTPO)h 
TlOrMOWLeHUA, KPHBbIe KOTOPHIX PasJMYAIOTCA MeXxKAy COOOM YHCOM Moc NC) 
riomenua. Jia CepHOKMCIOTHEIX paCTBOPOB TPHUMKMOreKCHJIKapOMHOWIa, METH} 
JIMMMKJIOeKCHIKapOuHOIa WH JMUAKJOreKCHJIKapOMHOsa NOyyeHb! Apyrory 
Tua CHeKTPbI MOPOULeHUA, XApaKTepusyloulMeca Oolee POCTbIM BUAOM KPHBBI if 
C OMHOW MoMOcOM MorjouleHHA. | 

(loapmeHue oKpacku Tip B3aMMOJelCTBU BCeX H3Y4CHHEIX HAMM KapOuHOMIO} 
C KOHLWeHTpHpoBaHHOli CepHol KuCmOTOL Mu ee uCcuesHOBeHNe TIpH pasOaBIeHHF 
KHCJIOTHBIX PaCTBOPOB BOAO yKasblIBaeT Ha TO, YTO MbI HMeeM JeIO B MaHHO 
cmyyae C THMMUHBIM ABJICHHEM TaJIOXpOMHH. ; : 

SIpneHue raloxpoMHA TpudeHHKapOuHOMa xopomlo usyueHo (°) HM MpexcTe) 
BilaeT COOOHM peakIMI0 KHCJIOTHO-OCHOBHOrO B3aHMOJeHCTBHA: 


ea + 2H,SO, =(Oh 
iS e 


Tak Kak fpyrue tbeHuu- UH WHKIOreKCHIKapOHHOJIbI MO OTHOLMeHHIO K CepHos 
KucOTe BeyT ceOA Kak Tpu*eHUMKApOMHOU, CeLyeT NPpMHATb, YTO UX B3aHMe 
jlelicTBue C KHCOTOM MpoTeKaeT aHaJIOrHYHbIM OOpasom: 


OH 
KT 
< H S26 + 2H,SO, == IK Hl >< | 
| 2 
e 
C +2150. |(CH >} © | + 2HSO7 + H,0* 
Kae<> | 
- 
{>on + 2H:SO, == (kK + 2HSOz + H;0F 
3 3 
oH 
[Ce >f-e- crs + atnsou | Kc 
2 2 
+ 
{>} ios +24480.5| (CH>} cx 
2 2 


+ 2HSO; + HOT 

PasmmuHoe YHCO MOM0c Ha KPHBbIX NOPIOMeCHHA KapOMHOJIOB, cosepxKalln: 
B CBOeM CocTaBe (CHHJIbHbIC payKaJIbl, 3ABMCHT OT YHCa STHX PalHKaJOB H Ha 
OmoJaloch y2Ke Hamu paHee (?) IpH H3yYeHHH rasOXpOMHU apoMaTHYeCKHUX Kap 
OuHooB. Murepecuo, To B culyyae KapOuHOJIOB, He coepxanux (peHHJIbHBI. 
pawukKaJIOB, KPHBbIe NOPIOWeHHA NO CBOeMYy BHAY HU MOOxwKeHHIO MOUTH COBMa 
atoT pyr ¢ APyroM UH C KpHBHIMH TpeTHYHBIX WHKJIOreKCaHOJIOB H alNdaTuyecku: 
cnmpTos (', °). Oro, Mo HalleMy MHEHHIO, ABJIACTCA NONOMHUTEJIbHBIM NOATBeEpx 
JeHveM TOTO, YTO KPHBbIC BCeX STHX COeMMHEHHM NpHHayexKaT KapOOHHeEBOM’ 


ba = + 
+ 2HSO7 a HzO 


+ 
+ 2HSO; + H.0° 


+ 
+ 2HsOo; + HOt 


HOHY hala TaK Kak CBA3AHHbIC C HAM PaluKaJIbl HE MOrMoMaloT yLTpaduowe 
TOBOTO CBeTa. 


XapbKOBCKHil TocylapcTBeHHbIli YHUBepCHTeT Tlocrynusto 
uM. ‘A. M.. Poppxoro OOTV 1957 
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Axagemuk A, H. HECMESHOB u M. UH. PbhIBHHCKAS 


BETA-LLMAHBYHHJIKETOHDI 


Panee B Hamux pa6oTtax copmecrHo c H. K. Kouerxospmm O6pwio no- 
{a3aHO PasHoOOOpasHoe MIpuMeHeHue B-XJOPBHHHJKETOHOB AIA Noswyuenusa re- 
epolMKiMueckux cuctem ('). CuHTe3 COOTBeETCTBYIOIIMX WHaHHOB, OUeBHAHO, 
€ paciiMpus Obl STH BOSMOXKHOCTH. XOTHA aTOM xJIOpa B B-XJIOPBHHUKeTOHAX, 
HeCMOTPpA HA CBOe BHHHJIbHOe NosOMKeHve, NokBepraeTca HyKMeOPUJIbHbIM 
MMelleHHaAM (°) H, HallpuMep, CooTBeTcTBy1oNIMe HOMMAbI U posaHuyEl merKo 
Jouly4arorca IlyTeM COMeHa, OOMEH C IMAHHCTBIMH COJAMH OCYIICCTBUTb He ya- 
ocb (*). B HenoApHbIx cpefax peakIMA He MJeT, B MOMAPHDIX UeT CMOM006- 
Ha3OBaHue. 

Ham yflanocb NomyyvTh B-lHaHBMHMIKETOHEI Yepes YeTBepTHUHbIe B-allMuI- 
ABUT pualkKusaMMoHHeBble com (* °). locneqHue Jerko O6pa3yr1oTcs pH BO3- 
eHCTBHH B-XJIOPBHHHWJIKeCTOHOB Ha TpeTHUHbIC AMHHBI. 

#3 
RCOCH = CHCI + N (Ri)3 + RCOCH = CHN (Rj)s. 
Cl 


8-ANMJIBHHUJITpHasIKMJIaMMOHHeBEIe COM IPH JeMcTBHM WHaHMCTOTO Kass 
BOJHOM pacTBOpe OOMeCHUBAIOT TPHaJIKNaMMOHMMH yio rpylny Ha wan. Tak, 
Opuy $-SeH30HIBHHUMJITPHSTHAMMOHUsA B BOJHOM cpeye erKO pearupyer c 
aHMCTBIM KaJIMeM C OOpa30BaHHem (eHu-$-HaHBUHHIKeTOHA (BbIXO, 77 % 
POP) H TpvaTHNaMuHa. AnasOrMuHbiM MyTeM Obl NOyueHbl MU Apyrue apus- 
UMaHBUHUVJIKeTOHDI C XOPOIMIHMH BbIXO/aMH. 


“ -- 
— ArCOCH = CHN (C;Hs)3 + KCN > [ArCOCH= CHN (C3H5)3]— 
Cl CN 
— ArCOCH = CHCN + N (C2Hs)s, 
rye Ar = CgH;, O— CIC,H4—, n-BrCgH, —. 


Tina Oouee Onicrporo yAaeHHaA apusi-B-WHaHBHHHJIKeTOHOB M3 UleIOUHOrTO 
ACTBOPa peaKIMA MpOBOAUAacb B BOJHO-39PHPHOH UIH B BOHO-OeHSO/IbHOK 
pele, TaK YTO TO Mepe OOpasoBaHuA apUJ-B-UHaHBMHMIKETOHBI Mepexo,aT 
opraHHueckol con. 

Ankusl-8-11MaHBUHMIKeTOHbI yaslocb NOJYYHTb TOMbKO UpH evicTBuN WHa- 
HCTOrO KaJIMA Ha BOJHbIe PaCTBOPHI XJIOPUCTHIX f-allMJIBAHMJITPpHMeTHJIaMMo- 
eBbIx coulelt. Peakiua C WMaHUCTHIM KaJIMeM MIPOBOAMIAaCb B BOMHO-OeH3ONIb- 
pi cpene. OOpasyronlasca pH 2TOM WHaHucTad COUlb B-allWIBHHUMITpuMeTuA- 
MMOHMA slerKO pasylaraeTca MipH HarpeBaHuu Ha BOAAHOM OaHe, u TpuMerus- 
WH yaiseTca B Buse rasa H3 peaKIMOHHOH Maccsl. Kpome Toro, OveHb BarxK- 
OTMeTHTb, UTO PpeakUHIO HeEOOXOLHMO TIPOBOAUTb B OydepHoM pactBope co- 
HHOKHCJIOO TPHMeTHaMMHa, Tak Kak aJIKMJI-B-1[MaHBMHHJIKeTOHbI OWeHb 
KCTpO H3MeHsAIOTCH OT AeficTBHA BOJHBIX pacTBopoB wWenoueh. Takum oOpa- 
IM HaMM ObIWIM TMOJIYYeHbI MeTHJ-, STHJI- M MpOnns-8-lMaHBHHWJIKeTOHBI, Of- 
1KO c 6omee HH3KHMU BbIXOJaMH, 4eM aDPHJI-3-1[MaHBUHHJIKeTOHBI. 
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OTOT BapWaHT, UCMOIb3OBaHHbIM MU [WIA CHHTe3a apHui-B-lHaHBHHHIKeT 
HOB — C TOM JIMMb pasHuleH, YTO NPHMeHAeTCA OXJawK enue, MaeT HanOoue 
YMOBJIETBOPHTeJIbHbIe pesybTaTHIl. B 2TOM cCJIyyae deHHw-f-WHaHBHHHJIKeT 
Obl MOY4eH C MOUTH KOJIMYECTBCHHBIM BEIXOJOM HM JocTaTouHO uucTHIM. Mur 
peCHO OTMETHTb TakxKe, YTO TIO STOM MeTOMKe Obl TowyueH UW N-HUTpPopenud 
6-I[MaHBHHHWJIKeTOH, B TO BPCMA KaK MeTO], UpenOaraioulM HCIOJIb3OBaHE 
TPHSTHIaMUHAa, He [asl MOJIOKUTEIbH‘IX Pe3YJIbTATOB. 

CrpoeHve OJyYeHHbIX  WHaHBHHHJIKeETOHOB MOTBepxaeTcA celyH 
IuMu peakuuaMH. B-l[]vaHBuHHJIKeTOHI JaloT ceMuKapOa30HbI. Buaroyaps Hi 
JIM4MIO AKTHBHOM JBOMHOM CBA3M OHM JIerKO BCTyNaroT B peakuuio J[uspca - 
Anpepa. C Wd4kKsoneHTaqveHOM MeTHJ- U deHHu-2-lMaHBHHMJIKeTOH] 
pearMpyioT C pasorpeBaHHeM, B pesyJbTaTe yero OOpa3sylOTCA COOTBeTCTBYFE 
WHe aLyKTbl. 


Va CH—CN aN 
CH + | — rae R=CH,— . CH, — 
<< CH—COR us 


BplleeHHbi B pe3yJIbTaTe STOH peakuMH 2-6en30nN1-3-1MaHOuLMK 
(2,2,1)-renTeH-5 Obi OMBIIeH JO COOTBeTCTBYIOMLeH KUCIOTEI. Kpome Toro OF 
mosyueH aykT dexws-B-WaHBHHUKeTOHA C aHTpalleHOM B MpHCyTCTBE 
XJIOPHOFO OvloBa (7). OTOT ayKT ObII OMBIIeH B 3-6eH30nH-%,8-9H70-9, 10-nur 
SAE epg nee KMCJIOTY, MOJyyeHHy!O paHee Bapuerom c corpys 
HUKaMuv ; / 


H CHEN H CH— COOH 
CH— CN SaCl, NaOH 
+ | ae a 
CH—COCgH; 
Hl CHCOCgH; Hc CH—COC,H 


Takum o6pa30M HaMH YCTaHOBJIeHO, YTO YETBEPTHYHbIe CoM $-allWJIBHHH 
AMMOHUA MOFyT ObITh HCHOb30BaHbI B P€aKIMH KeETOBHHUIMPOBaHHuA. ITO 110 
TBep2xKaeTCA H TeM, UTO peaKUMA XOpucToro -IpoOMnMOHHJIBHHMJITPUMeTUE 
AMMOHHA C CYJIbC(PUAOM HATPHA MPHBOANT C XOPOLIHM BEIXOAOM K JM-(8-nponHf 
HUJIBHHUJI)-CYIbQUuLy. 


C3;H,COCH= CHN (CHs)3 -+ Na2S > (CsH,;,COCH= CH)2S ++ N (CHs3)s-+ NaCl. 
Gil 
QKCNEPHMCHTAABHAA WACTH 

AnKUI-P-LHaAHBUHUAKeTOHEI. K pacrsopy 0,1 mon. ankua-8-xs0f 
BuHuIKeTOHa B 100 Ma a6c. alleroHa MIpH OXxJaxKeHHu TBepwol yrueKkw 
CNOTOH C aleTOHOM IPH NepeMelmMBaHHH AOOaBseHo ~ 10 Ma 2%KUAKOrO TpuMeTH 
amuua. Bpinan Oesmbiit ocaqox. PeakituonHas Macca ocTaBuieHa Ha 30 MHH. Oh 
KOMHATHOHM TeMllepaType, 3aTeM OCaOK OT*PUJbTPOBAH, OviCTPo Ui THLaTebHO Ip | 
MBIT a6c. alleTOHOM. Bprxoy xsiopucroro B-alwIBUHHJITPHMeTHAMMOHHA ourTH Ki} 
JIMMUECTBEHHBIM (XJIOPHCTHI B-alleTHIBHHMITPUMeTHAaMMOHUE: T. rt. 135—136')) 


Haligeno %: C 51,30; H 8,66; Cl 21,64; N 8,39 
C,Hy4ONCI, Brruucneso %: C 51,37; H 8,62; Cl 21,71; N 8,56 


Jia cwuresa B-IlWaHBMHWJIKeTOHOB HCTOMb30BaHbI YCTBEPTHUHIE COMM, BY 
HeNeHHbIe U3 peakMM Oe3 TONOWHUTeIbHOK ouNcTKH. K pacTBopy 5 r comaHil 
KHCOrO TPUMeTHIaMMHa B 5 Mi BObl OOaBNeH MOMyYeHHbI XsOpUucTEHy 
6-allMJIBHHWJITpuMeTHamMounit, 150 ma 6ex30mau 0,1 Mon. wuaHucroro Kanu 
PeakitmoHHasd Macca SHEprHuno TepemeliMBaach MU HarpeBaslacb Ha BOLAH 
Oane. Korga temmepatypa 6aHu focTrurma 50—60°, no Kkanuam oGapnen pal) 
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mop 0,05 Mon. WHanuctoro Kasua B15 Ma BOJ\bl. C MepBbIMH 2Ke KallJIAMM pacTBo- 
yea UManucToro Kawa HaOOJalloch BbIeNeHHe TasooOpasHoro TpHMeTHA- 
Hen. C mpekpaujenvem OypHoro BcnenuBaHuad 6eH30NbuBIN CHO OCTOPO2XKHO 
PUT, UB kKoNOy NoOaBsena HOBas NOpuna Gensoma (100 ma). Harpepanue u nepe- 
[eIMMBAHME NpooWKeHO. CrrycTa yac 9Ta onepallus moBTopena, uv Tak 3—4 
pasa. CoOpanupie Cens0mbuble pacTBOpHI BEICYIUeHBI Hay cyb(atoM HaTpus 
ffi Moce OTTOHKH OeH30Ja Nepernanbl B Bakyyme. OcHoBnas (ppakuna — 
WKH I-G-IMaHBHHUIKeETOHE. OOpmyHbIM IyTeM HovJIyYeHbI Ux CeMHKapOa30HbI 
NepeKpHCTaIM30BaHbl W3 cuupTa (Ta6m. 1). 


Ta6Omuna 1 


MR 
oy Abe: Cc, % H, % N, % 
AWNKUJ-S-I\MaHBHHAJIKeTOHbI-H UX CeMUKaDOAsOHbI 5 ‘ Se Te 
Halig.| BI. ae Haliy.| Bpru.|Haliy:|Bpld.|Halia.| BHId. 
H,COCH=CHCN, T Kun. (3°44 MM, 4. ma. 27°; 
ntl 4,4590; a2" 41,0050 25,87] 24,65/40,3] 62,86] 63,15] 5,44 | 5,26] 14,93] 14,73 
CemukKap6asou, T. ms. 227—228° (c pasu.); _ — — | 47,37] 47,36] 5,48 | 5,26] 86,94] 36,84 
2H,COCH=CHCN, T. kun. 77°/8 mM; nes 1, 4620; 
a?” 0,9814 30,57] 29,27/21,7] 65,79] 66,03] 6,62 | 6,42) 12,87] 12,84 
\CemukapOasonH, T. mu. 187—188° (c pasa); — — — | 50,64] 50,60] 5,95 | 6,02) 33,79) 34,07 
HOsH,COCH=CHCN, tT. kun. 85—85,5° (8 mm); 
ni) 14,4594; a2 0,9593 35,14] 33,88]54,6| 68,12 68,29] 7,46 | 7,33] 14,42] 14,38 
}CemuKapOason, T. na. 158—159° — — — ; 53,04} 53,33] 6,53 | 6,66] 31,06) 31,11 


Apua-SunvaHBuHuaKkeTOHH. BapuautTaA. K pacrsopy 5r 
COMAHOKUCJIO‘O TPpHMeTHJIaMHHa B O MII BOMB AOOaBseHa YeTBeEPTHUHAA COJIb 
h AMMOHMA, NosyuenHaa uz 0,1 mon. apua- B-xnopBuHuKeToHa u 10 Ma 2xxuAKOrO 
TpHMeTHJIaMHHa 10 BblillieyKa3aHHOMy cnoco6y. SatTem mupusnto 100— 
150 ma 6eH300a H DpH MepeMelmMBaHHH UM OXJaKTeHHH MO KanJaimM WoOaB- 
}meH pactBop 0,15 mom. wWuaHuctoro Kkanmua B 30 Ma Bogbl. Uepes ac 
6€H3O/IbHbI COM CHT M HasuTa HOBad nNopuua Oex307a (50 Mi). Ota one- 
| paliua mopTopena 3 pasa. Co6paHHble GeH30JIbHbIe PacTBOpPbI MpOMbITEI 5% co- 
| IAHOM KHCHOTOH, M Moce CyWIKH Hal CybcaToM HaTpHA OeH3O yMaJleH B Baky- 
yMe. OctaBlleecd KPHCTaJsIIMUeCKOe BEIeCCTBO ABJIAeCTCA apn-f-lHaHBUuHMJ- 
Ke€TOHOM (TaOJI. 2). 


{ 


Ta6auna 2 


Bpixon, % C, % H,% | N, % Hal, % 
Sy 8, amata pth tre: 3 ‘wleek 

eye ATS, a It ost : : 

Apus-@-lHaHBHHUJIKeTOH oa i E 0 5 i | 8 2 5 3 

5 ns Bei FA We) a By i) 

@,H;COCH=CHEN * 94 | 8 ,9 82 76,47| 76,43]4,65/4,46/8,99}8,98) — _ 
o-C'C,H,COCH =CHCN 97 | 59,08/140—143 | 62,66] 62,66]3,19/3,13/7,19/7,31] 18,68) 18,53 
| n-BrC,H,COCH=CHCN — | 44,07/155—156,5| 54,09] 50,87]2,65/2,54]5,75|5, 94} 34,05} 33,87 

| n-NO.CgHs,COCH =CHCN VE EE) AA SOFIE OMA eh f= | — 


* Cemukap6a30H Nomy4eH OOBIUHLIM TyTeM, T. pass. 183° (43 CHMpTa). 


Haiimeno %: C 56,84; H 5,25; N 23,93 
Cy1HyONg-H.O. Buruucneno %: C 56,89; H 5,17; N 24,13 


BapuautT Bb. K 0,1 moa. apnn-$-xsoppunnaKetoua B 50 Ma a6c. alle- 
TOHA IPH OXWaxKMeHuH MeleHHO oOaBmeno 10,1 r TpuaTHamuHa. Uepes 
1,5—2 uaca oOpasospaBmulica ocayqoK xmopuctoro $-apHIBUHWJITpHSTHaMMo- 
HUA OTPUbTPOBaH U ObICTpo MpombiT aGc. ameToHOM. IlonyueHHasd COub pacTBo- 
peva B 30 Ma Bob, JoOaBseHo 200 mu stupa WIM OeH30Ia, M Ip SHepruyHom 
NepeMeClIMBaHHH M OXMAKeHMN NeAAHOM BOFOM MO KalWisiM NpwJMT pactTBop 
0,51 Mou. unanucroro Kanus B 50m Bogp. B pesyibTate Jampitetiel o6paoor- 
KM, KaK yKa3aHo B BapuaHte A, nomyyeHbI CooTBeTCTByIONIMe apHu-f-1MaHBH- 
HUJIKeTOHbI (cM. Ta6u. 2). 
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2AneTHI3HtHaHOULnUKAO (2,2,1)renTeH-5. K pacrBopy ! 
MerHI-$-lMaHBUHMKeToOHa B 10 Macyxoro GOeH30ua NoOaBseHO Lor waka 
reHtaquena. Ilocme OKOHYaHHA = CaMONPOH3BOJIbHOTO pasorpeBaHu 
cMecb Harpera 2 uaca Ha BOMAHOM Gane. Ha caexyoujHi AeHb Nocse oO 
;OHKM 6eH30Na ocTaTOK MeperHaH B BakyyMe. Bpixoq 2,3 r (68% Teopun 
7. Kun. 145—146°/13—12 mM. )KenTopatad BASKaA KMAKOCTh 1} 1,4962, 2 1,09. 


MRp ualiqeno 43,18. MRp sprancaeno 43,34. 


Hatimeno %: C 74,60; H 6,94; N 8,83 
CyoH11ON. Buryucueno %: C 74,93; H 6,83; N 8,80 


2Beun30uva-3unHaHOuNUHKIAO (2,2, 1)rentTexH-d. Ilonyuen ane 
goruuHo us 27 deuua-8-unaHBuHMKeToHa u |r IMKIONeHTAMeHA B o Mit 
cyxoro Oex3ona. Brrxog 1,8 r (64,3% Teopuu), T. nm. 87—88" (43 cHMpTa ff 
Hatigeno %: C 80,81; H 5,74; N 6,34 

CysH,3ON. Boruucsteno %: ( 80,71; H 5,83; N 6,27 


2BeH30HMO0NUUHUKIO (2,2,1) rentTeu-b-KapOouHoOBa He 
Ku CaO. a) Cmecb 0,48 r 2-6eH30n1-3-nHaHOunuKn0(2,2,1)renTeH-E 
0,2 reqKxoro Kanu, 5 Mi ciuptTa u 2 MJ BOfbI HarpeBalacb Ha BOLAHOM Gane I 
NOJIHOrO IpeKpauleHHA BbIqemeHuA aMMuaka. PeaKijMoHHaa Macca pasOaBJieHs 
BOJOM u Npodbui,TpoBaHa. DusbTpaT NOAKUCJeH COAHOM KMCJIOTON, BbITeJMB! 
wleeca MaCJIO M3Be4eHO 2HPOM. OPUpPHbIe BEITHXKKH MIPOMBITHI BOOM, MOCII 
CYylWKH Hal cysbdaToM HaTpHaA ascup oTorHaH. B ocTaTKe MaCJlO, KOTOpOe 3al 
KPHCTaJIM3OBbIBaeTCA Mp TpeHun. Berxon 0,4 r (76,9% Teopun), T. na. 108 
109° (43 BofHOrO cnMpTa). 


Haitimeno %: C 74,38; H 5,83 
Cy5H,4O3. Baruucneno %: C 74,37; H 5,78 


Hutpua-$-6eHn30una-¢4,8-3nH 70-9,10-7HruApoanuTpanen 
mponuoHoBpok KucaoTH. K pacrsopy | r dexna-$-muansunuKero: 
Ha B 30 Ma cyxoro OeH302a o6aBneHo 1,13 r anrpateHa u 2 r GesBoxHOrC 
XJIOpHOro OJIOBa. CMecb Harpeta Jo KuneHua 15 MMH. u pa3oxKeHa pasbaBseH- 
HOM ComMHOH KucNOTOH. Bex30/bHbiii Col CIMT, BORED U3BIeueH 6eH30JIOM. 
Bex30ubHbili pacTBOp MPOMBIT BONOH, BbICyIeH Hak cybdaToM HaTpHA, GeH30u 
ucnapeH B Bakyyme. OcraToK nocwe mepeKpucTamiusalun 3 OeH3oua aet 
1,7 r BemectBa (BEIxoX 79,8% Teopuu), T. nu. 203—204°. 


Hatineno %: C 86,10; H 5,412; N 4,02 
Co4Hy,ON. Baruncneno %: C 85,94; H 5,07; N 4,17 


Hutpua- B-Oex3o0n-«,8-9H 90-9, 10-quruqpoaHTpalleHMponvoOHOBOlt KHCJIOTHI! 
MOCI€ OMbIIEHHA CIMPTOBOM WeoubIO JaeT B-6eHsonu-«, B-9H 20-9, 10-qurngpo-! 
aHTPalleCHMPONHOHOBYy!IO KHCOTY c T. mI. 232° (u3 cmupTa). 

JIurepatypuble Janupie (8): T. nm. 234°. CmemanHaa mpo6a niaBienua Jle- 
lipeccHW TeMMepaTypbl WwiaBMeHHA He Jer. 

u-(B-1pOmHOHHABHHHA)-CyYAbPuUA Nonyuen JoGapnenuem pac- 
TBopa 0,1 Mon. cyabuya HaTpus K pacrBopy 0,2 mon. xopucToro 8-npomuo- 
HWJIBHHHJITPHMeTHaMMOHHA B BORE. Brrxom 88,13%, T. nm. 80° (43 cmupra). 


: Hatimeno %: C 63,72; H 7,94; S 14,36 
Ci2HygO02S. Brruncneno %: C 63,71; H 7,96; S 14,15 


MuctutyT 9JieMeHTOOpraHHyecKHX CcoeqHHeHHY Toerynuso 
Akayemuu nayK CCCP 12 III 1957 


UWUTHMPOBAHHAA JIMTEPATYPA 
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zi, Gaz. Chim. Ital., 77, 549 (1947). 4A. A. Axy6onuu4, E. H. Mepkya0Ba,} 
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Honrnayna Akagemun nayx CCCP 
1957. Tom 115, Ne 2 


: XHMHA 


M. fl. PABQEJIb a A. 1. CEJIMCCKHM 


NMPEBPAWWEHHSA B TPOMHbIX TBEPJIbIX PACTBOPAX 
HA OCHOBE Ni,Fe 


(II pedcmaeaeno axademuxom H. IT, Bapdunoim 13 III 1957) 


B pa6otrax ('*) ormeyadocb oco60e BIHAHHE MOMHOReHa Ha YHOpALOUNBAtO- 
mMecaA CilwiaBbl, Ouwu3KHe no coctapy kK NisFe. Baio o6HapyKeHo, YTO erupo- 
‘BaHwe MOJMOLCHOM NPHHIMMMalbHO MeHseT XapakTep MpeBpaljewua pH, or- 
Tycke 9THX cmlaBoB, 4TO Mpo- 9 
ABJIACTCA B AHOMAIHH 9JIEKTPO- ° 
CONPOTHBJIeCHHA WM OTAMYHbIX OT +20 
ynopsfouenua oObeMHBIX adex- 
Tax. B Hacrosxlmeni paOore uccie- 
,OBaHO BIHAHMe Pa3sJIMUHbIX 10 
cBoeli mpHpoye aaemMeHToB: Mn, 
Si, Cu, Mo, Cr, Vu W ua mpo- 
wecc ynopaqouenua cismaBa NisFe. 

Ha puc. 1 noKa3aHo u3MeHe- 
HHe 9JIEKTPOCOMPOTHBJIeCHHA CIia- 
BOB C pa3JIMYHbIMH JIerMpytOulM4Mu 
WoOaBkaMu B 3aBHCHMOCTH OT TeM- 
flepaTypbl 3aKaikH B lmpomecce 
cTyneHuaToro oxJiaxKgeHua. Me- 
XoOflHoe CocTOAHHe BCeX CIIaBOB 
ObIIO MOMy4eHO MocNe 3akaJIKU OT 
900° B Bony. [[pogomxurebHocTh 
BbIJep2xKKH B COOTBeETCTBHH C TeM- 
flepaTypol 3akavIKH MeHAAaCb OT 
124 no 120 uac. 

Jlerupopanue Mn (3%) 3Ha- 
YHTeJIbHO YCuNMBaeT 2PpeKT yno- -£9 
paqovenua, HaOmoqaeMpli B He- 600° 500° 400° 00° | OC 
JlerupopaHHomM ciiaBe NisFe a 
3aMeTHO MOBbIUaeT TemMmepatTy- Puc. 1. Usmenenne sneKTpoconpoTuBaeHua CnaBoB 


py peppalleHuA NOpsAOK — Fe — Ni, nerupoBaHHbIX pa3HbIMH 9/IeMeHTaMH, 
B 3aBHCHMOCTH OT TeMIIepaTypbI 3akamku: /— cnaB 


OecnopaoK JlerupoBaHue NisFe; 2 — Fe —- Ni (79%Ni): 3 —- Nie(Fe, Cu); 
Cu (5%) ymenpmaer abpexT 4 — Nis(Fe,Cr); 5 —Nis(Fe, Mo); 6 — Nis(Fe, 
ynopajouenua, felicTBya Tak Mn), 7 — Nis(Fe, Si); 8—Nis(Fe, W); 9—Nis(Fe,V) 
Ke, KAK OTKJOHeHHe OT CTEXHOME- 
Tpuyeckoro cocTaBa B OMHapHoMcCnuaBe Fe —Ni (nampumep, cumas c 79% Ni). 
B cnaapax, sleruposanupix Mo (5%), Cr (5%), V (4%) u W (4%), nlocae Atu- 
TEMbHOH cTyneH¥aTOH TepMooOpadoTKH HaOOfaeTCA AHOMAaJIbHOe yBeMYeHHe 
9JIEKTPOCOMPOTHBJICHUA, TIpHueM B ciuape c Cr ono AocTuraer 6,5%, B cnaBe 
c Mo — 12%, a Bcnuasec V — 20%. B case c W acter yBemnyuenua aueK- 
TPOCONPOTHBeHHA CpaBHUTebHO HeOoMbUOH (2,5%). B cnmape c 3% Si, 
TaK2Ke TPOABJIAIOWIEM aHOMAJIMIO 9JICKTPOCONPOTHBJIeCHHA, KpuBad UMeeT 
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mMakcumyM mp 450°. Bprmie sToH TemmepaTypbl 2JIEKTPOCONPOTHBJIeHHE CINaBé 
c Si pacrer 6oulee HHTeCHCHBHO, YM SJIEKTPOCONPOTHBeEHHe APYrHX CIaBOB 
Ha puc. 2 npelcTaBieHbl KpuBble H3MeHeHHA KOspulMeHTa TepMHYeCKOrCH 
paclIHMpeHUA & B 3aBMCHMOCTH,OT TeMIepaTypbl WIA HEKOTOPbIX HCCJCLOBAaHHbIxXg 
crimaBos. UcxogzHoe cocToAHHe ObluIO NOMYYCHO B PesyJIbTATe WIMTeMbHOrO CTYH 
TleH¥aTOrO OXJaKIeHHA B MHTepBasle TemMnepa4yy 

| typ or 550 go 250°. Kpuspie qua cnapa NisFeg 

a ty? u ciuiapa Nis(Fe, Mn) (puc. 2, a, 6) xapakrepu-f 
3yrlorca Hamuunem A-oOpasHoro MakCHMyMa.f 
MaxcumymM mofo6Hol copmpbl HaOmoganca (?} 
Ha TeMMepaTyPHbIX KPHBbIX TEIIJIOCMKOCTH yIIO-—h 
paAMOUeHHbIX OOpasuoB ciiaBa NisFe npn u 
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Puc. 2. 3aBHcHMOCTb KoSpPulHeHTa TepMuyecKoro pacuiIHpeHHA(a) OT Temmepatypbi: 
a—cnaB NisFe; 6 — Nis(Fe, Mn); @ — Nis(Fe, Cu); 2e— Nis(Fe, V) i 

Puc. 8. TepmMomarHuTHble KpHBbie HarpeBa H OXNaxeHHA cmuaBa Nis(Fe, V); 

4%V; a—nocne sakanku oT 900° B Bony; 6 — nocue crynenyaTon oOpaGorKn: es 
Harpes, 2 — oxmaxyenue 


pasynopsjouennu. M3 comocraBieHua STHX KPUBBIX BUHO, YTO TemmepaTypel 
mpeppalleHua WopAoK — OecnopsyoK Aa cniaBa Nis(Fe, Mn) seme, uent 
quia OuHapHoro crviaBa NisFe. Bpegenne Cu BbisbiBaeT 3HadTebHOe pa3Mbr| 
THe MaKCHMyMa Ha KpHBoi (puc. 2, 6) H NOHMKeHHe TeMnepaTypbI UpeBpawe- 
Hua fo 450°, uTo, OUeBHIHO, CBA3AHO C KOHICHTpallHOHHbIM pasynopsyouenvem } 

Kpupas puc. 2, 2 mojyuena faa cnmapa Nis(Fe, V), ognaxo tound 
TakOH %Ke BU MMeIOT H KpHBbIe WA crimapoB c Mou Cr. Bee stu KpuBpie xa: 
PpakTepH3YIOTCA OTCYTCTBHeM MaKCHMyMa, CBOHCTBeCHHOTO ynopsx,oUnBalomUMes 
cmlaBaM, H HaJIMYHeM Pa3PbIBA HEMPePbIBHOCTH 3aBHCHMOCTH a OT remmepa: 
Typbl. Hav6omee Bbicokad Temnepatypa(~600°), coorsercrsyromiaa paspbIBy 
HelpepbIBHOCTH, HaOOJasacb B cCyYae cnaBOB c V, HeCKONbKO HUDK 
(~520°) — aaa cnnapac Mou eme Huxe (~500°) ana cnaapa c Cr. 

Ha puc. 3 NpHBeseHbl TEPMOMAarHUTHbIe KPUBbIe, THIMUHIE Wis crimapos. 
JI€THPOBaHHBIX OHHM M3 9JIeEMCHTOB, LalOllHX AHOMAJIMIO 9JIEKTPOCOMpoTHBJIeHHS| 
(V, Mo, Cr) w Ha puc. 4 IA cpaBHeHua — TepMoMarHUTHble KPHBbIe yO: 
pxAfounBaromxca cimaBoB NisFe u Nis(Fe, Mn). 

TepMOMarHHTHbIe KPHBbIe CMWaBOB, OOHAPyXKUBAaIOWMX aHOMaJIuIO 3IICKTPO 
CONPOTHBJICHHA H aHOMAJbHbIM TeMMepaTypHbIit xon Koscpunverta Tepmuye 
CKOTO paCIUMPeHHA NOAOOHI MH XapaKTepH3YIOTCA PaCNJbIBUATHIM MarHUTHDIN 
lipeppaleHweM pH Harpepe uM oxsaxKeHuu. TlocneqHee MoxHO OObaCHHTI 
AOKANbHOM XMMUYECKOM HEOMHOPOMHOCTHIO TBepLorO pactBopa. Ilo-Buzumomy: 
B TBEpAOM PacTBOpe Ip ONpefeNeHHEIX TeMMepaTypax OKOJIO aTOMOB TIpuMecE 
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» CHIY MpPOABJICHHA xXHMMYECKOFO CposcCTBa HX K aTOM@M OCHOBHBIX KOMIOHEH- 
(OB TBEPAOrO pactBopa oOpasyloTCA XHMMYCCKHE KOMIWIeKChI, OTMMUAIOMHECT 
oulee BbICOKON TOUKON Kiopu. STO NoyTBepxKAaercs TeM, YTO TONKA Kropu 3aKka- 
[CHHOTO CllaBa 3HaunTebHO HM2%Ke TouKH Kiopy ciaBa, NOABeprHyToro JWIHTeb- 
oMy CTYleHyaToMy ox.1a7KJeHHW0 (cM. puc. 3). Bo Bcex cmyyaax Touxa Kiopu 
akaJICHHOrO OOpasia MPM OX/aKTCHNM 3HAYHTEbHO BBE, YeEM TIpH HarpeBe 
puc. 3 a). ITO ropopuT 0 TOM, TO CKOPOCTb OOpasoBaHUA STUX KOMMVIEKCOB 
Mpomecce oOxJlaxleHua Ooubiie CKOpocTH ynopagoveHun cuuaBa NisFe. 
Uem Oombiie nerupyrommli seMeHT ro cBoeli Mpupose oTMMYaeTCA OT OCHOB- 
HBIX SJIEMCHTOB, OOpasyIOMWMX TBeEPALIi pacTBOp,— OT %Kelesa UM HUKeA, TeM 
WJIbHee XMMHYECKOe CpOACTBO MH TeM TpOuHee KOMIIeKCbI, OOpasyromuneca 
TBEPpOM PpacCTBOpe. ITO TIpeATONORXeHHE MOXKHO NOATBEPAUTb Oowee CHbHbIM 
Ho CpaBHeHulo c Cr u-fmaxke Mo sBauaHuem V. 


MaeHumHoe Hacolyenue (0 npouTsbonbAo/x edunugax) 


200 400 600°C 


Puc. 4. TepMomarHuTHble KpHBble HarpeBa H OXMaKeHHA: 

a — cmap NisFe; 6 — Nis(Fe, Mn); 3%Mn; 1 — nocae 3a- 

Kas1kH oT 900° B Bony; 2—Mocle cTryneHuaToH TepMo- 
o6padoTKu 


CBoeo6pa3Hoe BiauaHHe Mn cBa3aHo, M0-BAXMMOMy, C TeM, YTO B ynops- 
WOoueHHOM TBepyom pacTBope Mn, oOsayaroujMH HeocTpoeHHon 3d-o6on0u- 
KOM, MPHHuMaeT yuacTHe B MarHHTHOM B3awMosencTBuM. B ynopsyoueHHOM 
COCTOAHHM MarHvTHoe HacbimleHHe cruiaBa Nis(Fe, Mn) 3HauntenbHo Govupue, 
yem y ciuiapa NisFe, Torga Kak nlocuie 3akaiKu Mn, Kak u pyrue amemenTH, 
IOHM2KaeT MarHHTHOe HacpiuleHue cnviaBa NisFe (puc. 4). Jlononuutrerbuoe 
YMCHbINeCHHE 3JIEKTPOCONPOTHBJeCHUA Ip OTIycke CBA3aHO N10 STOH MpHunHe 
€ BO3PpaCTaHHeM MaFHUTHOLO HacbIMeHHA pu yuopaqouennu cnviaBa Nis(Fe, Mn). 

WUncrutyt IIpeCMUSHOHHbIX CIIJIaBOB Ilocrynuso 


IlextpambHoro Hay¥4HO-HCCeOBAaTebCKOTO 12° 111 1957 
HHCTHTYTa YepHOH MeTaJJypruu 


IMTUPOBAHHAA JIMTEPATYPA 


‘mje, Is dimer WIG, IDerismemey, GONE, 08) Nee (ies), 2 Sn JIUBMUHX, 
M. II. Pap jes 5, COopn. tp. WHHMUM, s. 15, 53 (1956). * F.Assmus, F.Pfeifer. 
Zs. Metallkunde, 42, Ne 10 (1951). 4*F. Assmus, F. Pfeifer, Metall, 7, No 5/6 
(1953). 5 P.Leech,C. Sykes, Phil. Mag., 27, 742 (1939). 
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Jloxnaynn Akagqemunu nayxr CCCP 
1957. Tom 115, Ne 2 


XHMUH, 


Unen-koppecnonyent AH CCCP Buxt. HM. CIMMUbIH u ©. H. MHPOPOBA 


MUCCAENOBAHHE BOJHbIX PACTBOPOB 
NAPABOJIB®PAMATA HATPHS 


MexaHu3M peak, IpoTeKalouluX Mp NMOAKUCIeCHHH PacCTBOPOB HOPMAaJIE 
HbIX BOJb(paMaToR, elle CPaBHUTeMbHO MawO u3y4eH. B oOmactu pH 8—6 o€ 
pasyloTca MapaBospdpaMaTbl — BarKHeuIMe NpecTaBHTeIM KJIacca aKBOTIOJP 
coeluHeHHi. OwHMM u3 Hac (+) BbICKa3aHO Mpesnoo*wewHe, YTO WIA STOTO Ipc 
Wecca CYHIeCCTBeHHYIO POJb UrpaeT OMHOBPeMeHHOe MpHcyTCTBHe HOHOB THApC 
KCOHHA, BOJIb(ppaMaT-HOHOB H MOJIEKYJI BOJIb(paMOBOH KUCJIOTHI, B3aHMoOjen 
CTBYIOINHX B PacTBOpe 3a CUe€T BOSHHKHOBCHUA BOJOPOHbIX CBA3eH. | 

Boa urpaeT B NowyuarolleMcA COeAMHEHHH BaxKHYIO KOHCTATYWMOHHY! 
Poub (7—*). . 

Hamu Oba U3y4eHbl CBOHCTBa PaCTBOPOB MapaBoubppaMatTa HaTpuA B 3a 
BHCHMOCTH OT YCJIOBHi HX NONYUeHUA, TeMilepaTypbl HarpeBaHHA HM BpeMeH] 
XpaHenua. C sTol WembIO IPHMeHAMHCbh MeTOLbI TMalH3a, MouAporpadun, xpo 
MaTorpaduv VM CBeTOMOrJIOMeHus. 

MonexyasapHple Beca HOHOB, upucyTcTByiomux B 0,01 M pacrsopax Bou 
(paMaToB, OMpeAeANIHCh MOcpeACTBOM JMasIu3a Yepes WemOpaHoBy!o MeMOpa 
HY up 25°. 3a eqHHULy CpaBHeHUA MPMHAMAaJICA MOJIEKYAAPHbIM Bec ruyqpaTu 
poBaHHOro HOHa HOpMaJIbHOro BomEppamata WO2 - 2H2O (M=284). Cpexenpu 
rOTOBJICHHBIN pacTBOp KPpHCcTasMueckoro mapaBolbdpamata, NaipWi20a1- 
-28H2O, xapakTepu30BaicA MoeKYyJAPHbIM BecoM oKosIo 3000, 4TO OmHsKE 
coorsetcTByeT HoHy W120! .28H20 (M = 3368). [locie kunauenusa pacrso: 
pa MOJleKyJIAPHbIM BeC AHHOHOB yMeHbinlaetca Jo 1500—1600, T. e. npakTuuecky 
ByBoe (Tab. 1). 


TeatOun ainae 


KospvuventThl Wualu3a W MOJICKYJIAPHbIle BeCa HEKOTOPbIX 
BOJIb()paMaT-HOHOB B pacTBOpe 


f. [3 
ss a 
Xapak TepucTuKa Se 3 
CoeuHeHHe Paurope s 3 cs 
Qs BS 
| B | Zk | 8 
Na gWQ,4:2H.2O 8,0 | 0,236 284 
Nayo W 42041 -28H20 CrBexkenpuro- 
TOBJICHHbIM 6,1 | 0,072) 3000 
NayoW 42041 -28H,O Harpesasica 
8 uac. npu 100°} 6,2 | 0,098} 41600 
Nap W,40j3:10H2O 3,6 | 0,033] 14000 


[Ipoucxoyauee ABICHHe MO2KHO BbIPasHTb ypaBHeHveM 
NajoW 2041: 28H,0 2 2Nas [H30- Wg05;]-12,5H,O0. 
BpinapHBaHHe UPpHBOAMT K OOpasoBaHulo KpucTamMYecKoro lapapoubdpa-’ 
Mata, KOTOPbIii B pacTBOpe BHOBb NOKAasbiBaeT YBOCHHbIM MOJIEKYJIAPHBIM Bec. 
IIpu noxKucnenun a30THo KucmoTol pactsopa NazWOsz cocras nowryuae- 
MBIX AHHOHOB 3aBucHT oT pH u ANuTenbHOCTH peakUMi (Ta6n. 2). TombKo B 06- | 
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aactu pH ‘7,0—6,6 cpasy o6pasyiorca MoHbI reKcaBouHdpamata. TIIpu pH 
6,3—6,1 cHauyana BO3HUKaIOT MOHbI Cc MOJI€KYJAPHbIM Becom 5000—10000. 
Tlocuequui uepes 10 cyrox nonwxaetca go 1500. Ilo-BuyquMomy, 3fecb o6pa- 


Ta6uuna 2 


H3menenve KospulvenTow AMaiu3a VW MOJICKYJISpHbIX BeCOB aHHOHOB 
pH CTOAHHH MOAKHCeHHBIX pacTBOopoB Na,WO, 


1 Koad muuvenTyl Moyexy 1apuptit 
s Auanusa Bec, 
5 
es a ’ 
S oe © 
pH) g ie) oe : gos = 
& by eMO w & ~~ O & 
ce RG e as casas & 
ao BES o§ Reg os 
Ps ge6 28 ge8 ge 
26 568 88 56s os 
aa Sex [=ey mee RA 
6,6 19 0,186 0,219 1500 4300 
| 6,3 A 0,102 0,174 9000 1600 
| 6,1 14 0,072 0,180 9900 4500 
2,8 6 0,029 0,062 55000 14000 
5,6 11 0,016 0,058 420000 14000 


3YIOTCA BbICOKOMOJeKYyJApHbIe HOHE! Tua [HsO-W,O21]* -nH2WOa-aq, Koro- 
pple c TeyYeHHeM BPeCMeHH MoOsBepraiorca esarperaluu, OTMLeEMIAA Ooee WerKue 
TeKcaBoulbpaMat-MOHbl. OTO ABMeHHe enle Soseee pesKO OOHapy2KuBaeTcaA Ip 
JambHeitiuem moikucnenun. Ecnu fopecru pH pactsopa go 5,8—5,6, movieky- 
JAAPHbIM Bec OOpPasylOUINXcA aHuo- 


HOB jlocTHraeT WepBOHAauvaIbHO Ba 
orpomHoi BesH an HI 55000— 120000 a ! 2 j 4 
WM moce CTOAHUA B TeyeHHe 10 hy 


CYTOK YMe€HbIUaeTCH TObKO JO 
14000. Tako »xe MomeKyJApHbIii ing 
Bec 1OKa3aI B YCNOBHAX Hallux 
ONbITOB MeTaBouIb(bpamMaT HaTpua, 
Na2Wa0Ois3- 10H20, UTO COOTBETCT- a Oo G2 04 06 i] 92 04 06 0 G2 04 060 02 4 966 
BY€T MOJIMMePH30BaHHOMY MIpuMep- £—> 
HO B 12 paz vony [HsO(HWOs,),- Oe 
(H,WO,) (HyO),P” waulWsOrs- Pre, Nenpporpatyponsae ya gong 12,8 TC 
-10H20)-. mowt/t Naty W32041-28H20; 3 — 1,67-10-* = oa/n 
IIpeppamenua, OOHapyxKeHHbIe Naj)W12041-28H20 (pacrsop HarpeBasica Jo Kume- 
B pacTBopax Bosbcpamaros, OblmM HUA 8 4ac.); 4 —4,18-10-* moa/a NaaW,Ois 
NOUTBepKLeHL TaKKe U ToMApo- -10 HzO. Uyscrsutembuoctb 1/100 
PpacbuuecKHM MeTOJOM C MOMOIILbIO 
Mukponosmsporpada Teposcxoro. Kanusmap ume xapakrepuctuky m’lsf'le = 
= 3,083 mr’ cex’. Tlepuoy KanaHua pTyTH cocTaBian 2,5—2,6 cexk. 
PesybTaTb MouaAporpaduyeckux ucceqoBaHuli pescTaBleHb! B Tad. 3 
M Ha puc. 1. Creqyer 3aMeTHTb, 4TO B CHbHO KUCMOM Cpefle, B KOTOPOK OOBMHO 
BObpaMarTbl NOABepraiorca NOMAporpapupoBaHuio, MPHCyTCTBy!OT He HCxo]- 
HbIeC BOJIb()paMaT-HOHbI, a KOJIMOMAHAA BOMbPpaMOBadA KUCMOTA WIM Me€TABOJIb- 
ppamopaa kKucaota. B 2»Tom oTHomenHuu NazWOs4 u cBexkenpHroroBJIeHHbl 
\ACTBOP HapaBosbppamata BeLyT ceOA OMHAKOBO (MOTEHLMAIbI NO YBOH:— 
),46 B), OOpa3ya, culeoBaTebHO, B KUCOH cpee OHH M TOT 2Ke MpoOAykr. 
PacTBop NapaBorbpamata, MosBepraBuimlica KunAyeHMIO, Maer yxKe Apyryio 
lomaporpaMMy c 2ByMa BosHamu (Ey, = — 0,268, Fi, =—0,44 8B), Oonee 
“XOMHYIO C NOMAPOrpaMMaMu MeTaBosbpaMatTa HaTpHA MU MeTaBOsbPpamosoli 
<HCIOTHI. OueBuyHo, rekcaBoub:ppaMaT-HOH M10 CBOeMy CTPOeHHIO POACTBeHeH 
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MeraBoubtppamaTy HU, MoweT ObITb, ABMACTCA €FO CTPyKTYpHOH eMHMIel }) 
Yxa3aHHoe mpeppamenue mapaBosbpamata MouaporpapuyeckW OTMeUaeTCA 
HauuHad c TemMlepatypbl 30°, M saBepmiaeTcaA Mpu 80°. Tipu pH 5,0—5,te 


j 4 


(aueraTHbili Gyep) H Ha Coxe KeSO4 Ha6mtofaioTca Te Ke Ppa3sIM4HA B NOBEL 
JCHHU CBeXKeIpHTOTOBMeHHOTO HM NokBepraBileroca HarpeBaHHlo pacTBoporfy 
napaBoubppamata. J[aBHO M3BeCTHO, HTO 6onee KuCTbe (MO COsep>KaHUK(e 
WOs) coequHeHHA BombtppaMa Jlerue BOCCTaHaBIMBaOTCA AO 5-BaJICHTHOTG 
CocTOMHUA. OTUM fTyTeM MOXHO OObACHHTb Ooulee HH3KHH NOTeHIMadif 
Hauasia BoccTaHoBJeHua (—0,26 B) MeTaBOJIb- | 
(bpaMoBolt KUMCJOTHI (onbITHI 3, 4, Ta6m. 3) 110 | 9800 
cpaBHeHHo Cc OObIluHOK BosIb(ppaMOBOM KHCJO-4 - 
Tol (onpitel 1, 2, TaG. 3). OWHAKO NocieqHAA, 


Lg 
9700 9700 ; 
(Z 
9.600 9600 : 9600 
b 
8 
‘ 9100 050 7 
“a ) 6 
/ t 9500 
am ; 0400 
230 240 250 260 270 280 20 250 20 me | J 
ores | 230 40 260 260 270 mp 
Puc. 2 Pue. 3 


Puc. 2. CnextTpb! cBetonorsomenua: J — 2,5- 10-2 mu | 
: : 1+ o/a Na2WO, - 2H20; 2 — 

roTOBJIEHHBIIt pacTBOp 2,5-10-5 mon/a Nay Wi2041-28H20; 3 Pee 4 tre 4 ae 
cyTok; 5—uepes 15 cytox; 6 —uepes 18 cytox; 7 —4sepes 30 cyToK; 8 — uepe.t 
Puc. 3. U3menenue eA = SSeIGEOR EEE ae ee eae ! 
woe CBeTONOTJIOULeHHA MapaB ; 

OT BpeMeHH KuNAYeHHA pacTBopa: I — | yac; ") ag eno ee Bene eral ae 
5—6 wac., 6—8 uac., 7—16 4ac. 


ae Oy oOHapyXKuBaeTCA IIpH nomsporpadbupoBanHHu, KaK uaCTHUHBII 
pe paciiafla, HW B PpacTBOpax MeTaBOJIb(pPaMOBOH KUCJIOTHI, aBad BOJIH) 
ae WMaJIoM NovlyBomHb — 0,44 unui — 0,40 B. Hanuune neckouIbKUX BOJIE 
Be MORALES CHATHIX B Cpeye aleTaTHoro Oydepan Ha cboHe KeSOa 
, OU€BHAHO, C IPHCYTCTBHEM HECKOJIbKHX, HaXOAMUXCA B PAaBHOBeCHH 

(bopM aHHOHOB Boubpamaros, BoccTaHaBsuBaromluxca (WS*>W°>*) npu pasH4 
HBIX NOTeHIMalax NoWyBOIH. Jiisd HeliTpabHolt umM cna6o KuUCcOH cpent 
ABIACTCA MAJIO BCPOATHBIM TPOXOXKMeHHe NMOCMCOBATeMbHLIX cTalMi Gomme: 
ae BOCCTAHOBJICHHA OLHOTO HW TOO Ke aHHoHa. 
Pe ee MpeBpanleHusl MOHOB mMapaBoubdpamMata B YreKkcaBoubtbpamat, 
ign oo T ObITh M1poculeKeHa TaK*Ke C MOMOILbIO CHEKTPOB Norsomenua. Mecne 
aetrrea nage ies B YJIbTpaduouerowon oGsactu (220—290 mv). Cpexe 
me an pacTBOpbl NapaBombpaMatTa HaTpuA MaloT KPHBY!IO, KpyT 
Be y BHU3 C YBCJIMYCHHEM JIMHbI BOJIHbI (puc. 2). IIpu crosHun pacTBo 
et ae Sees Hi o6actu 245—260 mp s3amemiserca, 30ech NOABMAeTES 
ed eee age cee Ip WwiMHe BOHb! 256—257 mp. YKasaHHblit Mak 
Scene eee aig TUNBaeTCA C TeEUCHHEM BPeMeHH MU MocTuraeT NOCTOAHHO! 
Tene os ae Peele NPHTOTOB/eHUA PacTBOpa. Tlocnexyromue Ha6s0 
sian pie OTCYTCTBHE JlaJIbHeHIIMX H3MeHeCHHH B ONTH 
Anasoru4uHble sBIeHuA, HO G6omee ObICTpO, MPOHCXOAAT pH HarpeBaHy 


acT 
oe BOPOB llapaBouIbpamata Jo Kunenua (puc. 3). Uepes 3 uaca noaBuaere. 
OL4 | 


MaKCHMYM B OOJlaCTH AIM BOJIH 256—257 mp. Ero Beicota JocruraeT mocTosH- 
HOU BewMYHHbI Noce 10—16 yac. kunauenua pacrBopa. Cosnayenue 3Hayenuit 
MaKCHMYMa CBeTONOrJIOUeHHA JA JVJIMTeIbHO CTOABLIMX WIM NO,BepraBluuxca 
HarpeBaHHIO PaCTBOPOB NO3BO/AeT yTBEpxKaTb, YTO B OOOMX CyYaAX Mpouc- 
XOMMT OHH H TOT 2%e Mponecc — MpuBpalilenve NapaBosbppamMat-HOHOB B reK- 
caBOJIb()paMaT-HOHbI, KOTOPbIM COOTBETCTBYeT yKasaHHblli Makcumym. Vutepec- 


TaoOauna 3 


IlonsporpapupoBanve pacTBOpoB BOJDipamaTos 


| ol al 


a3 Tloreniuasb! NoIyBOH Ha pasmH4YHOM (oue, B 
&$ | -Xapaxre- |_____ : 
: CoeauHeHue Es pucTHuKa CH,COOH — 
E =f PB) yo PRTSEI 12 N HCl — CH,COONa, 1 N K,SO, 
o Os pH 4,6—5,6 
a Oj 
Na.,WO,-2H,O 10-8 
NayoW 2041 . 28H,O 10-4) Cperxe- —0,46 
IpHroros- 
neHHbIM | —O,46 —0,46 —0,92| —0,44 
3 | NayyWy20a1:28H,O}10-4; Harpe- 
; BaJICA 
8 wac. 20 
KHMMNeHvA 0,26 —0,44 0,40 —0,90} —0,44 —0,84 —1,04 
'4 | NaoW,40,3-10H,O [1074 —0,26 —0,44 | —0,40 —0,90| —0,44 —0,84 —1,04 
i> H2W.4013:9H2O {10-4 —0,26 —0,40 — —0,45 —0,72 —0,98 


HO OTMETHTb, UTO H B STOM Clyuae OOHAPYKUBACTCA CXONCTBO reKcaBoubppamata 
C MeTaBOJIb(ppaMaTOM: MX CHeKTPbI MOPOWeHHA BeCbMa OM3KH (cM. PHC. 2), 
TloaKucmeHHble pactBoppt Naz WOsa, HenocpexCTBeHHO Tlocyie MPHFoTOBJIeHHA, 
WalOT CHEKTPbI MOTOUEHHA B BUe KPUHBBIX, KPYTO MaaioujHxX BHU3 Tp yBeJU- 
YeHHH JWIMH BOJIH. C TeveHHeM BPeMeHH - 
Ha KPHBbIX OOHapyxXuBaeTca MoWalKa, 
a 3aTeEM MaKCHMyM. Oj{Hako 9TOT Mpo- 
wecc HAeT MeeHHee, 4eM Y PaCTBOPOB 
nlapapoubdpamata HaTpHaA. 

Hakouwell, ceqyeT OTMeETHTb, 4TO 
CBeXKel/PHTOTOBJICHHb!e H MoABepraBliHe- 
CA KMNAYEHHIO pacTBOpbI NapaBoubdpa- 
MaTa BeyT ceOA HeCKOJIbKO pa3JIH4HO 
MO OTHOIeHMIO K aHMOHUTAaM. CopOUHA pyc. 4.  THoraomenue napaBoubipamata 
TeKCaBOJIb()paMaT-HOHOB MpPpOWMCXOAMT B  axnvonutom 919-10: 1 — cBexKempuroToB- 
3aMeTHO MeHbINeH cCTemeHH, OCOGeHHO ‘eHubIii pacrBop NaypWy201-28H20, 2 — 
TIP MaJIbIX KOHWeHTpaunax (prc. 4). pactsop, HarpeBaBluulica 16 vac.m0 KuNeHuA 

SacilyxKuBaeT OObUIOrO BHHMaHHA 
CXOJCTBO H3YUCHHbIX CBOMCTB reKCaBoulbpamata u meranomhpamara. Bo3mox- 
HO, YTO Mepexog MapaBombpamatTa B TekCaBoubpamMaT Np KMNAYeEHHM pac- 
TBOpa MpescTaBsaeT co6or10 BaXKHYIO MPOMeKYTOUHyIO CTasuIo oOpa3s0BaHHA 
MeraBolb@pamaTos. C fpyroli cTOpOHb, OuxKawWMMH MpokykTamu ruypo- 
JIM3a4 MeTaBOJIb)paMaTOB JOJDKHbI, BepOATHO, ABMATbCA TeKCaBOJbPpamarEl. 


o {Q 15 Cao 
Konuenmpagun WO, = “monfn 


Mockosckuit rocyapcTBeHHbIM YHHBepCuTeT Tlocrynusto 
um. M. B. Jlomonocopa 23 III 1957 


WMTMPOBAHHAA JIMTEPATYPA 


1 Buxt.W.Cnuupnu, Kypy. neopr. xum., 2, 902 (1957). 7 A.Rosenheim, Zs. 
anorg. Chem., 96, 157 (1916). *H.Copaux, Bull. Soc. Chim. France, (4), 18, 819 
W913).. -* G. Jander, W. Heukeshoven, Zs. anorg. allgem. Chem., 187, 60 (1930). 
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Jloxnaann Akaywlemuu Hayk CCCP 
1957. Tom 115, Ne 2 


XHMHA 


Axagemux A. B. TOMUMEB, H. C. HAMETKHH u T. HW. GEPHBILEBA 


CHHTE3 HEKOTOPDIX AJIKMJIFAJIOHICHJIAHOB 
MW KPEMHHAYTJIEBOJOPOJOB 


Hactosuree CooOmeHHe ABJIACTCA TPOLOMKEHHEM HaliMxX padoT 10 u3y4eHHIO 
peakuH oOpasoBaHuA KPeMHMMOpraHuyecKkux COeMHCHHH V3 Heli peebHbIX 
YIvIeBOMOPOAOB U COeAMHEHHM KPeMHUA, CosepramMx cBA3b Si—H (1%). B pa- 
6oTe W3y4asIMCh peakIIMH MpHCOeMMHeEHHA TPHXJIOpcHlaHa H TpHOpomcHlaHa 


Ta6auna 1 


e 
sa eae 

5 = 9 S sf 
x T kun. =a eo 
5 @opmysa ° BASS =e 
a B C/MM pT. cT. S |se6 ° 
fo) a | ORR a 
21 - | Boe I 
a & |GHeo ma 
1 | u-CsH,,SiCls 147,5—149/754| 40)15 Dai 

00} 3,5] 41.7* 
2 | u-C5Hy,SiBrg 196—198/754 40 | 15 8,9 
3 | CoHiSiCle 124—123/5 85130 | 60,9 
4 | C,Hy9SiBrg 154—197/ 85 | 30 19E4 
9D | CyoHoSiCl, 133—137/5 100 | 20 G2r7 
6 | CioHo,SiBrg 167—168/5 100}20 | 74.0 
7 | CypHggSiClg 208—210/5 60 | 14 ZOE 
& |CoklosiCh. ls 415—117/5 80 | 36 PP 
9 | Cipla: SiGHs Gl, 126—129/5 80 | 40 38 


* ONBIT MpOBOANIICA B aBTOKJaBe NOx AaBnenuem 100 arm. 


K H30aMusIeHy, HOHeHYy-1 u JeyeHy-1. Peakuun npncoequHeHua TpudpomcusiaHa 
NPOBOAMINCh B YCJIOBHAX, AHAJIOPHYHbIX IpHCoeqMHeHUIO TPUXJOpcHsana. V3 
TaO. 1 BUAHO, YTO KaK TpHOpoMcHaH, TAK H TPHXJOpCHaH K HOHeHYy-! u Je- 
WeHy-1 B IpucyTcTBHM NepeKHCH GeH30HJIa MpHCcoeIMHAIOTCA C BbICOKHMH BBI- 
xoflamu (60—70%), K u30amMuseHy —c HuskumMu (5—8%). TloHuxxKenupe BbI- 
XOJbl H30AMHJITPHXJIOpCHIaHa MH M30aMHJITPHOpoMcHaHa MOTJIM 3aBHCeTb OT 
TemlepaTypbl peakIlMH, B CBA3H C HH3KOH TemMnNepaTypoiw KMMeHHA 430- 
aMiJeHa. : 
C leuIbIO HCKJNOUCHHA BIIMAHHA TeEMMepaTypbl HAMM Obl MOCTAaBJIeH OBIT HO 
MIpHcoeqMHeEHMIO TPUXJOpCHlaHa K M30aMHJIeHy NOL aBlenuem, mpu 100° 
B IIpHCyTCTBUH Tepekucu OeH3so0nusa. Brrxo u30aMHJITpUxXNOpcusaHa, Kak BU]- 
HO v3 TaOJ. 1, NOBbIMAJICA IMI HesHauHTeIbHO. CpaBHUBad BbIXOJbI NPOyK- 
TOB IPHCoeAHHEHUA TPHOPOMCH Mana HU TPUXJOpcHsaHa K Oe:pHHOBbIM yreBojo- 
poJlaM, MOXKHO OTMCTHTb HECKOJIbKO OOJIbUTYIO AKTHBHOCTb Opomusa. 
[IpopeyeHHble HaMH OMBITbI MO MIpHcoeqMHeHMIO MeTHTUXNOpCHaHa kK HO- 
HeHy-1 u femeny-1 noka3asM, YTO peaKIMH NPOXOLAT CO 3HAYHTeMbHO MeHDbIIN- 
MH BbIXOJaMH [10 ChaBHeHHIO C MpHcoeqMHeHHeM TpUXNOpCuaHa K TEM x%Ke yrvie- 
BOOpojaM. 
326 


Ha ocHope NoslyYeHHBIX aIKHITaOUACHIaHOB OblIM CHHTe3HpoOBaHb! KpeM- 
MMYIeBOLOpONb!l, CBOMCTBA KOTOPBIX NpuBeeHbI B Tabu. 2. 


Faoauna 2 


s MRp 

: at scp ten, |B | ot 

s Hatin BBIU. 
1 | u-CsHySi(CHs)5* 133—134/754| 0,7295| 1,4064 18,63 48,8 
Dy Were enCHS 83—85/5 | 0,7801| 1.4321! 67.32! 66752 
8 | CoHuSiOis(Cite), 160—162/5 | 0.8145] 4.4521] 94’76| 95'40 
dc) CigPgSiCtl,(Call,)o 162—164/5 | 0/812t| 174529} 99713] 99773 
Bil (GoklyeSi( GE ee g 144146/2 | 0/8053] 1.4508] 99°75] 99°73 
6 | CoHisSi(CaHo)s 167—168/5 | 0.8138] 4.4532] 108°77| 108’99 
TAC ASC 176—178/5 | 0/8139] 1.4538! 113/44] 113762 
8 | CygHgsSi(CaHo)s PANGE YAS ey lo) 0,8343) 1,4609| 140,17] 141,40 


* JIntepatypuble Jannple Asa w-C5H,,Si(CHg)s: 7. Kum. 131,5—132,5°/758,6; 
ew, T2843 wet A0DT 
IKCUeC PUM CHT ATE Haat waeT. 


IIpucoeqAnHeHne coeRuHeHHH KPeMHUA, CORep- 
Kawlux cBa3b Si—H, kK omehuHoOBLIM yrmeBOLOPOam 


1 W3s30amuatTpu6pomcecuaan. V3 30 r usoamumena (2-merua- 
OyteHa-3) u 42 r TexHuYecKoro TpHOpomcHuaHa (T. Kun, 108—120°) B npucyr- 
cTBHH 3 r nepeKucH OeHs0nJa Nosyueno 4,4 r u30aMusTpHOpoMcusmaHna (BbIXOL, 
85%); T. Kum. 196—198°/751 mm. 
Hatineno %: Br 70,01; 70,73 
C5HySiBrs. Brruncneno %: Br 70,79 

2,.WU3s0amMuatTpuxaopcuanan. a) M3 70 r wu30amunena u 136 r 
TpHXJIOpCcHlaHa B IpHcyTcTBuH O Tr nepekucu OeH30NJIa NosyyeHo 13,3 r (BbIxoy 
5,1%) u30amuJITpHuxsopcusaHa. 

6) B aBTOKJIaBe HarpeBasacb cMecb 41,5 r n30amuuena Hu 81,5 r Tpuxaopcr- 
JlaHa B IpucytTcTBun 2 Tr nepekucu GeH3oua upu 100° u gaBnenuu 100 aro., 
nomyyeHo 13,6 r (Bprxog 11,14%) us0amusrpuxaopcnsmana; T. Kun. 147°/754 wo. 

Hatineno %: Cl 52,15; 51,56 
C;H,SiCl,. Brraucneno %: Cl 51,77 
3. Honuatrpuo6pomcuaan. M3 15 r nonena-1 wu 32r Texunyeckoro 
puOpomcnuana (T. kun. 110—120°) B npucyrcrsuu 4 r Tepekucu OeHsonva 
omyueHo 36 r (BErxoy 79,4% ) HonMTpHOpomcHuaHa; T. Kun. 154—157°/5 mm; 
+ 1,4590; nD 1,4764; MRp 76,40, Bory. 75,21. 
Hafineno %: Br 59,91; 60,22; 
C,H,,SiBrs. Brraucueno %: Br 60,79 
4. Honuatpuxaopcuanan. V3 84 ruonena-1 u 90 r Tpuxnopcusana 
B IpHcyTcTBuu 5 r nepekucH OeHsousa Mosyueno 106 r (BBIXOZ 60,99) Ho- 
iMITpUXOpcHiana; 7. Kun. 121—123°/5 mm; dy’ 1,0645; n> 1,4498; 
MRp 66,05, Bory. 66,25. 
Hatinmeno %: Cl 40,42; 40,46; 
CoH SiCls, Brravcseno %: Cl 40,72. 

5. Teuuatrpu6pomecnaan. Vs 17 r gemena-] u 30 r TexHuueckoro 
‘pHOpoMcuviaHa B MpucytcrBuH 3 Tr nNepeKucH OeHsouma nomyyeno 33 r 
BEIXo, 74%) weuHTpHOpomcusiaHa; T. Kum. 166—169°/5 MM; dy 1,3896; 
1B 1,4692; MRp 80,27, Bera. 79,84. 

Haiizeno %: Br 57,94; 58,78; 
Cy )Ha:SiBrs. Brraucseno %: Br 58,69. 
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6. leuuatpuxnopcuaan. 3 80 r genena-1 u 80 Tl" TpHXs0pCH a 
B lpucyrcrsuu 5 r nepeKucH 6ex30uua MomyyeHo 92 r (BbIXO] 62,7% eund 
Tpuxsmopcusiana; T. Kun. 137°/10 mm; dg° 1,0540; nB 1,4528; MRp 70,95; 
Balu. 70,84. 


Hatimeno %: Cl 38,81; 38,41 } 
CioHe1SiCls. BrraucmeHo %: Cl 38,66 


Jlurepatypupie faHupie (4) quit Cy)H.,SiCl,: T. kun. 189°/84 MM. 

7. Texcagqeuuatpuxaopcusan. Vs 28,7 r rexcayewena-1u 93 1 
TpuxsOpcviana B UpucytcrBuu 5 r nepekucu Gex30nna monyyeno 13,3 1 
(BbIxog 29,7%) TreKcayelMuTpuxsopcHiana; T. KuT. 208°/5 MM. 


Hafineno %: Cl 29,52; 29,64 j 
CygHgsSiCls. Beravcneno %: Cl] 29,62 | 


Jlutepatyprpie janupie (5) Aud CygHsgSiCl,: tT. kun. 194—196°/7,5 mm. 
8. Honuametuaguxaopcuanan. W3 21 r nonena-! u 110 r merun 
AUXNOpcHaHa B MpucyTcTBHH 5 Yr MNepekucH GeHs0na nomyyeHo 8,5 1 


(Bpixog 21,2%) HOHHAMeTHIAUXsOpcHana; T. Kun. 115—117°/5 mM; d;° 0,9931 
np 1,4548; MRp 65,91, Bera. 66,58. 


Hafineno %: Cl 28,47; 28,55 
CypHe2SiCl,. BrraucneHo %: Cl 29,21 


9. Tenuametuaguxanopcuaan. W3 24 r genena-! uw 100 r merum 
AM XJOpcHaHa B UpucyrcTBHH 5 Yr wnepekucH OeH30H.Ia omyyeHo 15,7 1 


(BBIXO] 38%) qenuaMeTHAUxXopcuana; T. Kum. 126—129°/5 mm; dz 0,9859 
ap 1,4542; MRp 70,17, Baa. 71,21, 


Hatigeno %: Cl 27,75; 27,82; 
Cy HeaSiCl,. BaruucneHo %: Cl 27,84. 


TlomyueHue K peMHHHYrAeBOROPOROB 


KpeMHuiyreBoqOpombl NouyuaHCb C MOMOLIbIO JHTHHOpraHHyecKkux Co- 
emuHeHHi. K mpeqBapHTesIbHO IIPHPOTOBJIEHHOMY SPUPHOMY PpacTBOpy JHTUH- 
OpraHHyecKorO COeIMHEHHA WOOaBIANOCh KPeMHHMOpranHyecKoe radonAompo- 
u3BOfHOe. PeakI[HOHHad CMeCb HarpeBaslacb IIpH TeMMepaType KHMeHHA spup 
B TeyeHne 10 vac. BpiqeeHHbIe KPEMHUMYrIeBOROPOAbI OOpabaTHIBaIUCh BCTPA- 
XHBaHMeM C KOHICHTPHPOBaHHOH CepHOH KUCJIOTOH HU NeperoHKOH Hal MeTaJWJIH- 
yecKHM HaTpHeM. OCHOBHbI€ CBOHCTBa IIOJIyYYCHHbIX HaMM KPeMHUifyreBolo- 
pooB MpuBoOsATCA B Tad. 2. 

l1UsoamunatTpumetTuacuaan. V3 7 r aurua, 70 foguctore 
Metusia H 18 r us0amMMuITpuxJopcuana nowyyeHo 11,7 r (BbIxoq 96,3%) n30- 
aMMJITpuMeTHICusaHa; T. Kun. 133—134°/751 mM; 


Hatineno %: C 66,64; 66,61; H 14,04; 13,98 
CgHaoSi. Boruucmeno %: C 66,58; Feo 


2, HounatTpumMeruacuaan. U3 4,5 r aurua, 45 r fonucrore 
metTuuia HW 16 r HOHMJITpHOpoMcnsaHa NowyyeHo 7,2 r (BEIxoZ 88,8%) HOHMMTpH- 
MeTHJICMJIaHa; T. Kum, 83—85°/5 mM; 


Hafineho %: C 72,54; 72,59; H 13,92: 13,82 
CyoHegSi. Brruncuieno %: C 71,91; H 14,08 


3. HOHMAMeTHAAUOyTHACHaAaH. V3 6 r autusa, 55 r O6po- 
muctToro 6yTusia H 5 r HOHMAMeTHATMXNOpcumaHa NoyueHo 4,2 (Brxog 71,2%) 
HOHMJIMeTHJIOYTHICHIaHa; T. Kum. 160—162°/5 mm; 


Haligeno %: C 76,88; 76,85; H 13,89; 13,87 
CygHa Si. Beruncuieno %: C 75,98; H 14,17 


? 
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4,.VeuuametTuagu6ytruacuaan. V3 4 r «anus, 50 r 6pomu- 
oro OyTua u 7 TF AeuMMeTuI{uxXMOpcHana romyyeHo 5,2r (BEIxo 63,4 %) 
WMIMeTHIHOyTHICHIaHa; T. Kum. 162—164°/5 mm; 


Hatizeno %: C 76,47; 76,30; H 14,02; 14,07 
CyoHgoSi. Burynveneno %: C 76,42; H 14,18 


5. Pentuatpu6Oyruacuaan. M3 14r arma, 140 r 6pomucroro 
Tula u 74 Yr renTHiTpHOpomcuana nowyyeno 42 r (Bpixon 70%) renruarpu- 
WrusicuiaHa; T. Kun. 144—146°/2 wm. : 


Hafigeno %: C 76,22; 76,24; H 14,16; 14,17 
CyoHgeSi. Bpruncneno %: C 76,42; M418 


6. Honvatpu6ytuacuaan. W315 r aurus, 140 r 6pomuctoro 
Tua u 50 r HOHMITpHXHOpcuaHa NomyueHo 42,4 r (Bprxog 68%) HoHHATpH- 
\THICHaHa; T. Kun. 167—168°/5 wm; 


Haltigeno %: C 77,06; 77,10; H 14,46 14,32 
CoyHagSi. Bprruncneno %: C 77,22; H 14,37 


7. Lenuatpuoytuacuaan. V3 9r anrus, 90 r 6pomucroro 6y- 
ua wv 30 r elnsTpuxsopcuiaHa nowyyeHo 25,7 r (Bprxox 67%) emnuTpuby- 
jiculaHa; T. kun. 176—178°/5 mM. 


Hawpeno %: C 77,59; 77,56; H 13,94; 14,04 
CooHagSi. Bprancsieno %: C 77,56; H 14,20 


8. Tekcaweuwuatpu6yTtuacuaan. M3 4rautua, 42 r 6pomn- 
oro OyTusa u 9 © rekcayeluTpuxsopcusaHa nomyueHo 6,4 r (BEIxoy 60,4%) 
lekcaylelmuTpHOyTuicuiaH; T. Kun. 219—223°/5 mM. 


Hatiyeno %: C 79,03; 78,95; H 14,09; 14,12 
CogHeoSi. BaruncneHo %: C 79,24; H 14,15 


Tlocrynuano 
18 V 1956 
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Jloknaayn Akawemun nwayk CCCP 
4957. Tom 115, Ne 2 


Ujen-Koppecnouzent AH CCCP H. H. WYAKHH u UH. &. BEJIbCKMM 


KATAJIATHYUECKHH PHAPOrEHOJIN3 CHJIBBAHA 
HA PA3JIM4HbIX KATAJIA3ATOPAX 


Peakuusa ruqporeHou3a ToMOoJorop (bypaHa 3aBHcuT OT Tpex (akTOpOR® 
yCNOBHH ee IIPOBeeHuA, IPHPOAL KaTaM3aTopa u Temiepatyppl. IIpu raypuie 
POBaHHH CUIbBaHa B XKUAKO chase Ha XPOMHTe MeN CypaHOBbIM WK pacileye 
TWIAeTCA MOUTH B PaBHO cTemeHH Mo 2PHPHbIM cBaA3qcM 1—2 un 1—5, B pe3yJbiy 
TaTe uero OOPasyIOTCA COOTBETCTBEHHO MeHTaHo-1 wu neHTaHo-2 ('). B ormmun hi 
OT 3TOFO THAPoreHOH3 CHJIbBaHa B KUAKOU chase Ha WIaTHHOBOM KaTasIu3aTOp 
Amamca mpoTekaeT B HallpaBsleHHH pa3pbIBa TOobKO C — O-cBa3u 1—5 (?) 
Tuqporenouu3 CHIbBaHa B MapoBon tbase Ha HHKeseBoM (*) H MedHoM (*) KaTasIHye 
3aTopax TakxKe mpoxogzuT mo C — O-cpa3u 1—5, Ho NpoLyKTOM peakIHH B STON 
ciryuae ABJIACTCA He CHHPT, a KCTOH (IleHTaHOH-2). 

Hamu (° 7”) uccseqopaHa peakIMa rusporeHouusa TOMOJOroB dypaHa B apo 
BOW (base Ha CKEJICTHOM HUK@JIb-aJIOMMHMeEBOM KaTaJIM3aTOpe HM ToOKa3aHoO, YTt 
Ha 9TOM KaTaJIv3aTOpe HMeeT MECTO PHAPOreHOIH3 He TOKO S*PUPHOM, HO TaKK' 
HU YIlepOl-yruepoqHbIx cBa3eH B dypaHoBoM wHKNe. Bce romonoru dypaHall 
HMEIOMMe aJIKHJIbHbIM WIM aJIKCHHIbHbIN 3aMeCTHTeJIb B a-MOwORKeHHU, MOWBeps 
raloTcdA THAPOreHouH3y B Tpex HallpaBJIeEHHAX: . 


Bie: 


1-5 
Paspnrs CBax3H CH,CH,C Hae (I 


Paspnip cpasehi 1-5 n 4-5 CH.-CH.-C-R 
Aaa (II 


Paspus cease 1-5 n 3-4 
~ CH;—-C'R 
is (III) 
IIpu 175° u Oonee HusKUXx TemMepaTypax unk cbypaHa MperepnesBaer ruzpo 
reHOJIM3 TOJbKO B Hampapsenun (I) u (II), a npu Gomee BbICOKOH TemMepaTyp 
(235°) — Take H B HanpaBneHuu (III). B Hacrosuei cTaTbe MBI TpHBoOLM 
pesyIbTaTbl HCcMeqOBaHuA THAporeHomusa CHIbBaHa B MpucyTcTBHuH pag 
JMUHBIX KaTaJIM3aTOPOB: WlaTHHbI Ha yrue (15% Pt), nNanmaqua wa yra 
(10% Pd), xpomura mequ no Aykuncy, HuKeA Ha oKuCH aomuHHa (30% N- 
H CKeJIETHOrO HUKEJIb-aJIOMMHHEBOrO KaTasM3aTopa. 
HocneqHu NpHroToBssAsICA BbINeETadHBaHHem 10—15% amtomuHua “3 colaB 
Ni — Al, cogepxxamero27% Ni. Peaxnusa mpoBoguiacb B napoBoli daze B IPE 
Oope mpoTouHoro Tua UpH 275°. CxopocTb MponycKaHUuA CUIbBaHa cocTaBls 
ja 0,1 uact. T[lpoqyKrbl peakiunu pasronamucb Ha KOJOHKe adPeKTHBHOCTHI 
B 30T. T., a 3aTeM HACHTHPULNPOBaIHCh ONpeeneHHeM (pu3MueCKNX KOHCTAHT 
mpeBpalleHveM OOpasoBaBlINXCA KETOHOB B CeMUKapOasOHHl. 
PuyporeHonaus cCUAbBaAHaA Ha -cKenetHom Nam 
AlkatTaausatope. Ilocne nponycxanua 120 r cunpBana nag Ni— A 
KaTaJIM3aTOPOM B TOKe BOOpOa pH 275° Obiio NomyueHo 92 r KaTalH3ata, ¥ 
KOTOPOrO ObIJIH BbIJeIeHbI CuIeLyomMe CoeqHHeHHA: 
1. Aneron (35%). Cemuxap6ason, T. mut. 186°. 
2. Merunstumetou (24%), T. Kun. 78,5—79,5° (743 mM), 0,806: 
n® 1,3796. Cemukap6a3oun, T. nt. 146—147°. 
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3. Metuanponuketon (36%), tT. xun. 100,5—101° (743), d 0,807], 
ns 1,3912. Cemukap6as3on, T. nu. 110°. 


BplueKHMAllad YaCcTb KaTaIMsaTa (B KOJIMUECTBe OKONO 5%) He uccTeLoBa- 
ach. Tas006pasHble NpoykTb! peakHH Moce yasleHuA U3 HUX BOMOposa aka- 
JM3UPOBaIMCb XpOMaTepMorpaduueckuM MeTOoJoM. B Hux cofepxKasCca MeTaH 
(3%), stax (64%), mponan (22%) u 6yran (11%). 

Tuapupopauune cuapBana Ha Ni/Al,O, -kKaTanu3a- 
Tope. 100 r cuibBana nocae ruapupoBanusa mpu 275° yanu 67 © KaTanu3ata U 
16 r Bogb!. B uvcTom Bue H3 KaTaM3aTa Obl BHIeICHbI HelpeBpallleHHbIit CHUIb 
BaH (36%), 4-nentaH (10%) u meruanponunKeron (9%). 

@pakuna c T. Kun. 77—80° (753 wm) u n22 1,3930, nomyyeHHas B KOsMUe- 


ete 8%, JaBana cemukap6a30u c T. m1. 147°, uTO yKa3bIBaeT Ha NpHcyTCTBH 
B Hei MeTHJISTHIKeTOHA. Ilocie o6pa6oTKu sTOM PpaKkiuN GOucyLbuTOM HaTpuA 
ObIJI NOYYeH YHCTHIH TeTparHspocusbBaH. 

SHauNTeIbHaA “acTh KaTamH3aTa (37%) BbIKuNana B Mpenenax 60—150° 
(8 MM) H JanbHelmemy uccieqoBaHuIO He MosBepramacb. Ona mpescrapuasa 
c06010, I10-BHMMOMY, CMecb rauKosleH MW MPOAYKTOB KOHJeHCalMN. 

120 r cuuibBaHa ObIIO HOABeprHyTo ruzpHpoBaHuro mpu 400°. pu stom Opii0 
| Tomyyeno 78 r KaTasu3ata u 16 r BowH. KatanusaT comepxKas HempeppalleHHublii 
 CHIbBaH (24%), H-menTaH (8%), areTou (10%), mMerussTHAIKeTOH (6%), Terparud- 
pocHippan (6%), MeTunponumKketoH (6%) u BbULeKuNAUIMA ocTaToK (40%). 

URpOreHOAH3 CHAbBBAHA Ha XpOMHTeE MeN. 

MexHoxpoMoBblii KaTasu3aTOp OKagaJiCA MaJIO AKTHBHbIM IPH TruxpupoBanun 

CHJIbBaHa B TlapoBor tpa3e npu 275°. Tlocme ofHOKpaTHOrO IponyckaHuA CHJIbBa- 

| Ha Haj KaTasiM3aTopom oKxosio 80% ero He BCTyIIHO B peaKynio. ITpoxyKTi 

peakIluH COCTOANIM U3 NWeHTaHOHa-2 (BbIxon 75%, CUNTAA Ha IpeBpallleHHbIt CHJIb- 
BaH) M OCTaTKa C T. Ku. Bble 150°. 

Tumporenouans CHAbBaHa HA NAATHHHPOBAH- 
HOM yruae. 120 r cuipBana nocie OMHOKPaTHOrO NponyckaHuA Hay WwlaTHHO- 
BbIM KaTaJIM3aTOPOM pH 275° panu 116° KaTamu3aTa, KOTOPHI cosep2xKau eH- 
TaHOH-2 (85%) 4 HempeBpanleHHbIi cumpBaH (15%). 

Ew poOreHhouwus CuYWSBaAaHaA Ha Wada p opa nm 
HOM yruae. B pesyaprare ruipupopanua 120 r cuibBaHa mpu 275° Ha Mau- 
aWu, OTJOXKCHHOM Ha aKTHBUPOBaHHOM yrae, Oplio Homyyeno 118 r xKara- 
JIM3aTa, KOTOPbIt CocToss u3 TeTparuspocubBaHa (71%) u neHTaHoHa-2 (29%). 

PesyjbTaTbl HACTOAIMNerO MCCAeEMOBAHUA IIPHBOMAT K 3aKkJOUeHMIO, TO Ha- 
Tpaplenue u riyOuHa rusporeHomusa cbypaHOBOrO IMKJIa CyleCTBeHHBIM 06- 
Ppa30M 3aBHCAT OT TIpUpombl KaTamMs3aTOpa. 

[Inaruua, oT0x%xKeHHaA Ha yrue, OOaaeT CeIEKTHBHOM CIOCOOHOCTHIO Npo- 
BOJHTb THIAPOTeHO/M3 WMKJa B CHIbBaHe TOMbKO NO SpupHO cpasn 1—65. 


P asu 1-5 
ae 2 ae ee CH,CH,CH,CCHs 


Hanuune B MpofsyKTax PpeaKUHH UCKNOUNTeIbHO NWeHTaHOHa-2 MU HenpeBpa- 
WIeHHOrO CHIbBaHa NOKa3bIBaeT, UTO pH 275° Ha WWaTHHOBOM KaTaJM3aTope 
C HecpaBHeHHO OosbiuelH CKOPOCTHIO MpoTeKkaeT peak THAporeHosM3a, YeM 
TH poreHusalua ABOWHEIX cBasel B WuKe. [lenraHou-2 oOpasyercs mpakTuye- 
CKH C KOJIMUeCTBEHHBIM BbIXOJOM, CUMTAA Ha BCTYNMBIUHH B PeaKIMIO CHJIbBaH. 
Haooopor, najimaquesbiii KaTaiusaTop OKasbiBaeTca s@PeKTHBHBIM B peakHHH 
PHAPUPOBaHUA J[BOMHBIX CBABeH B UNKIe U oOHap y2KUBaeT JIMINb HE3HAauHTebHYIO 
AKTUBHOCTD B OTHOWeHUN THAporeHosu3a scbupHor cBa3H. Kak u Ha mvlaTHHe, 
(bypaHoBblii IMK B MpHCyTCTBUM MasaqueBoro KatasMsaTOpa NosBepraetca 
rHlporenomu3y TObKO To C — O-cpasu 1—5, B pesyubTaTe yero OOpasyeTcs 
TleHTaHOH-2. MeyHoxpoMOBbIi KaTaIH3aTOP NPOABMAeCT BECbMa HEBBICOKYIO aK- 
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TUBHOCTD B PeaKIHAX PHAPHPOBaHNA KH rugporeHostu3a sypanoBoro WMKNa MPH 
975°. B ormuune of rujporehosi3a CHIbBaHa Ha XPOMMTe Me] B KUDKON (pase, jf 
lIpHBOMALero K OOpasoBaHMi0 JByX CNMPTOB ("), peakUMA B mapoBon (base Ha 3TOM | 
KaTaN3aTOpe MpoTeKaeT TOJIbKO B HalpaBJIeHH paspbiBa SPUPHON CBAs, He 
CMe€xKHOH C OOKOBON rpynnon. 

Cxenerubili HUKeb-aJIOMUHVeBbIl KaTaIM3aTOp H HUKeJIb Ha OKHCH aJOMU- ff 
HU. OOHAPyKUBAIOT PIyOOKOe PasJMUNe B OTHOWCHHM MX CMOCOOHOCTH MPOBO- 
IMTb. peakiwwio rH_poreHomusa cypanosoro wikia. Ha HuKeJIb-TIMHO3eMHOM | 
Katau3atope pH 275° o6pasyercs TOAbKO OKOIO 15% KeTOHOB; 85% KatTa- 
JIM3aTa COCTABJIAIOT HEMpeBPalleHHbI CHJIbBaH, H-Me€HTaH MH COeCAHHEHUA C BbICO- 
Koll TemnepaTypou KUMeHMA. OTO NOKasbIBaeT, YTO HUKEJIb Ha OKMCH aJIIOMHHMA & 
cnoco6cTByeT TIpoTeKaHMio mpoweccow raly6oKoro paciiata dypaHosoro KO/bia | 
Hu OOpa30BaHHIO MOJIeKyJI Oomee CMORKHOTO COCTaBa. 

Ha cKeneTHOM HUKeJIb-aJIIOMHHHeBOM KaTau3zaTope (ypaHOBHI WMK I NOf- 
gepraeTca TH{poreHoM3sy B TpexX HalpaBseHHAX: 


PaspbiB CBA3H Veg, ee CH CHeCHACCHs 


, 41-5 44-5 
Pasppe CcBa3eH CHsCHsCCH, 


| 

| 

7 

0 ae < Padpue conged 1-5 a 255 CH CCHs 
Oo 


STM pesybTAaTbI HAXOAATCA B COracuN C HalMMM NpexkHHMH HaGOLeHHA- 
mu (°”) lo rH{poreHOH3y BbICINHX TOMOJOrOB (pypaHa Ha CKeJIETHOM HMKEJIb~ - 
aJIOMHHHeBOM KaTasius3aTope. Takum OOpa3soM, H3 BCeX HCCeOBAaHHbIX KaTaJiM- 
3aTOPOB TOKO CKeJeTHBIi HUKeb-asOMUHUeBbIN KaTamusaTop oOlaqaeT 
CMOCOOHOCTHIO rla{KO MpOBOLNTb PHAporenou3 PypanoBoro WHkKJIa Kak B Halipa- 
BIICHHH PacieneHHA SupHOK CBa3nH 1—5, Tak H B HalpaBJleHHH CONPAxXeCHHO- 
ro pa3pbiBpa cBa3eH 1—5 nu 4—5 u 1—5 u 3—4. Oro cBoncTBO KaTamH3aTOpa aeT 
MpakTHYeCKy!O BO3MOXKHOCTL NOy4aTbh B pe3syJIbTaTe rMAPOreHOM3a aJIKMJI- 
dypanos audaTuueckue KeTOHH! pasIMuHOrO CTPOeHHA. 


VMuctutyT opranHueckolt xumun um. H. JI. Senuuckoro IloctynHato 
Akanemuu wayK CCCP 27 Sar 


UMTHPOBAHHAH JIMTEPATYPA 


YR. Connor, H. Adkins, J. Am ‘Chem: Soc... 54, 4687 (1932 
Jo Puzek, J-vAmr ‘Chem Soci 7m 45 (1049) see = Grae lesto as cot ene ng 7 
1313 (1948). “J. Bremmer,D. Jones, R.Coats, Anra. mart. 63408 (1950); Chem. - 
Abstr., 44, 7884 (1950). 5H.U. Ulyitxun, B.A. Tyaynos, H.® Benpekun, 
HKOX, 25, 1175 (1955). ° H.W. Wyikun, HW. ® Beapeku ii, KOX, 26, 2716 (1956). 
H.W. Wytkun, VW. ® Benbek uit, Bull. Soc. Chim., 1956, 1556. 
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Jlokaann Akawemun Hayk CCCP 
1957. Tom 4115, Ne 2 


PHSHYECKAA XHMHA 


B. T. AJIEKCAH AH 


CHEKTPbI MOPJIOWLEHHS HEKOTOPbIX COEXMHEHMM ; 
4YETbIPEXBAJIEHTHOFO YPAHA TPH TEMMEPATYPE 
JKUKOFO A3OTA 


(ITpedcmaseaeno axademuxom A. H. @pymxunoim 7 I J 1957) 


1. Pag ocoOeHHocTeli CIIeKTPOB MOTOMleHHaA COeqMHeHH WaHTaHONOB 
B TBEPJOM HM X%XHKOM COCTOAHHU, HallpHMep upe3sBbItatHad y30cTb nowloc noro- 
I€CHHA, OODACHACTCA HaJIMUHe€M H€CBASAHHBIX 3/IeKTPOHOB B 4 f-oOol0UKe 2TUX 
| 9JIEMEHTOB, a MOJIOCbI B HH*pakpacHol, BUAMMOM u OMKHeEM yAbTPaduoueroBoH 
| OOacTAX MHTepnpeTupyriorca Kak Mepexosb BHyTpH 4 f-o6om04KH (4). Ilo-Bu- 
JMMOMY, TaKoBa 2Ke H TIpupOsla CNEKTPOB NOrMOWeHHA COeAMHEHHH pAjla aKTHHO- 
| WJlOB, HMEIOMMX 3HAYMTeIbHOe CXOJCTBO CO CNeKTpaMH CoeqMHeHHH NaHTaHon- 
| Nop (7). Ho sto cxoycTBo, CYA 10 HEMHOPOUNCIeCHHBIM JIMTepaTyPHBIM JaHHbIM, 
He CTOJIb Pa3HTEIbHO VIA MepBbIX SJIEMeCHTOB AKTHHOMAHOTO PxAa, B WaCTHOCTH 
| (lis ypaHa, KOTOpHIM u no Apyrum cbusuueckuM MH XHMM4eECKMM CBOMCTBaM 3a- 
| MCTHO OTJIMUAeTCA OT SJICEMCHTOB, PACTIOJIOXKCHHLIX OsIM2Ke K CepeMHHe AKTHHO- 
WHOrO pAya (*). 

BostbuiMHCTBO JaHHbIX NO CleKTPaM CoeAMHEHHH TpeXBaJICHTHOTO H YeTHIPex- 
BaJIeHTHOrO ypaHa (y KoTOpbIxX B 5 f-oOo0uKe MOXKHO ORUAaTb MPHCyTCTBUA 
COOTBETCTBCHHO TPeX H JBYX H€CBA3AHHbIX IJICEKTPOHOB) OTHOCATCA K pacCTBO- 
pam, re nosocb!l 3HauNTesbHO mMpe. B TBeEPAOM COCTOAHHMM HCCeCMOBAaHb! JIMILb 
cnekTpb! orpaxenua UF, UCla, UBra, K2eUF,, KeUCl,, U(SOs)2, U(SOa)e- 
-4H2O, U(SOs)2-8H2O u UCIs (*) u cnextTpp normomenuan UFs, NaUF;, KUF;, 
NaoUF, (ape mogzuduKxannu), UCls nu UCla (4%). 

2. B cBa3H C H3JIOXCHHBIM MbI PeWIMJIM MCCIIeLOBaTb CHEKTPbI NOPIOWeHHA 
coequHeHnit U (IV) B TBepfoMm CocTOAHUN Tip HU8KOH TeMMepatype, YTOObI BbIAC- 
HUTb, B KAKOM CTENCHH 3TH CHEKTPbI MOXKHO CBA3ATb C BO3MOXKHBIM IIPHCYTCTBH- 
€M OCTABIIMXCH [BYX He YUACTBYIOIWMX B CBA3AX BaJICHTHbIX 3JIEKTPOHOB B 
f 5-oGonouKe. B HacTosulei paOore MpHBeeHbl pesyIbTAaTb! UCCeENOBaHUA CHeK- 
TPOB TOPIOMCHYA B BUUMOH OOsacTH cemu coewuHeHult U (IV)*: U(SOa)2 
8H2O, U(C204)2-6H20, KalU(C20.)4].5H20, KeSrlU(C204)4]-8H20, Cae 
[U(C204)4]-6H20, Baz[U(C204)4]-8H20 uw NaalU(P20,)2]-8H2O, us Koropprx 
Ca,{[U(C204)4]-6H20 nomyseHo sBmepssie. 

3. Tlomyuenupie cieKTpbl 10 cBOeMy XapakTepy JOBONbHO CHJIbHO OTVIH- 
yalorca Apyr oT Apyra. Hexoroppie u3 Hux (cnexrppl NaalU(P20,)2]-8H20, 
U(SOa)2-8H2O) cocrost u3 oueHb AucbysHbIx MU WIMpOKHX Mosc co C1aObIMH 
Ipu3Hakamu cTpyKtypbl. C Apyroii cropousl, mosocbt U(C2O4)2-6H20, KeSr- 
[U(C,O4)4]-8H2O u, oco6enHo, Caz[U(C20.)4]-6H20 u BaelU(C20s4)4]-8H20, 
IuHpOKHe TPH KOMHATHOM Temmepatype, pu —196° pacnayaroTtcaA Ha Oosmbu0e 
YHCJIO IIPCMHMYMICCTBCHHO Y3KUX MOMOC CrpYMMNMpOBaHHbIX B OTCJbHbIX yuacr- 
Kax cnekTpa. Mbt HaOsiojaiM TpH Takue Fpyiiilbl: B oOsactax oT 6900—6700 
mo 6300—6200 A (I), or 5700—5500 yo 5400—5300 A (II) u or 5200—5150 
mo 5050—4900 A (III). MoxHo mpeqnom0xuTb, YTO eCTb HM YeTBepTad rpynna 
nomoc B o6mactH 8000—8500 A, HaOmoyeHHad B ciexrpe U(C20.)2-6H20. 


* Aprop BbipaxkaeT rlyOokylO MpH8HAaTebHOCTh KOJII€KTHBY aOopaTOpHH XHMMYeCKOrO 
anain3a Vucrutyta opranuyeckoit xumun AH CCCP 3a onpejlenenue coxepxxaHna yriiepoxa 
KPHCTaJIM3aHOHHO BOLI B CHHTeSHpOBaHHbIX Mpemaparax. 
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HaiijeHHble JVIMHbI BOJIH YKa3aHHbIxX PpylM Wosoc cormacyioTcaA C MaHHbIMH 10— 
INMPOKHM MOJIOCaM NOPIOLeHHA CHeKTPOB pacTBopos (°,”,*). Hauunaan c 4900— 
4800 A, xapaxrep cnekrpos 3ameTHo Meuserca. [lomocbl craHoBaATca Oovee 
TudpysHbima M UIMpOKMMH, 4MCMO MeTael TOHKOM CTPyKTYpbl 3HauHTebHO 
yMeHbiuaetca. B atol uacTH cnekTpa HaOslofaeTcaA emje OHa Tpynla us He- 
CKOJIbKHX WWHPOKHX TOso0c BOGMacTu 4450—4250 A, TakxKe HalijeHHas B CieK- 
Tpax pacTBOpoB (*). ’ 

Kaxkland rpynta COCcTOUT 43 H€CKOJIbKHX WHTCHCHBHBIX HM OOJIbUeH YacTbIO 
pe3KHX MOOC, PacMOJOAKeHHBIX B WeHTpe (puc. 1), Gombmoro uNcMa cMaObIX, 
HO TaKXKE IIPCHMYMIECTBEHHO Pe3KHX NOJIOC B JJIMHHOBOJIHOBOM YacTH M CpaB- 
HUTeIbHO WHPOKHX Mosoc Ha (oHE 3HaYHTebHOM MHTCHCHBHOCTH B KOPOTKO- 
BOJHOBOH uacTH. B Tex culyyanx, Kora CTPyKTypa OTJeCMbHbIX Tpynn Mosoc 
MIOXO WIM COBCeM He pa3pelleHa, B KOPOTKOBOJIHOBOH YacTH Fpynl BMecTO 
OTILEIbHBIX NOOC HaGMOMAeTCA WIMHHbIN «weld», MeAJIeHHO Clalarwlmui nO 
uutTencuBHoctu. Mexyy OCHOBHBIMM rpyinamMu Tosoc mpH dororpadupoBaHHn 
TOJICTHIX COB pellapaToB HaOsMOAaeTCA 3HAUMTeMbHOe YHCO CaObIx MOJOC, 
HHTCHCHBHOCTb KOTOPbIX MOCTeEMeHHO ClaaeT B CTOPOHY KOPOTKHX BOJIH (puc. 2). 
Yka3aHHble OCOOeCHHOCTH OUCHb XapaKTePHbI JIA UCCJICMOBaHHBIX CICKTPOB. 

4, Mbt nomaraeM, uTO HaHOoJIee MHTCHCHBHbIe MOJOCbI B KaxkOH rpynne 
COOTBETCTBYIOT YHCTO IICEKTPOHHBIM TepexXOjaM M3 OCHOBHOFO COCTOAHHA HOHa 
ypaua. IIpu 9TOM JWMHHOBOMHOBBIe CILYTHHKH KaxKOM FDyMIIbl MO%KHO MHTep- 
MIP€THPOBATb KaK UHCTO IJICKTPOHHble Tepexojbl C BOSOyKCHHBIX NOAypoBHeH 
OCHOBHOrO COCTOAHHA WOHA ypaHa, BO3HHKAIONLMX BCJIECTBHe CHATHA BbIPOK- | 
yeHua mo J B owe KpucrasMueckou peuleTKH. B cnektpe Cas [U (C2Q,)4]-6H,O 
TakHe J\JIMHHOBOJHOBbIe CIYTHHKH WHTCHCHBHbIX O/0C py OTCTOAT OT 
mocwieqHux Ha 157-4 cm, B cmexTpe Ba, [U (C,O,)4]-8 HO — na 104-44 cm tu 
225-+-4 cm 7?, Ip cpeqHeH TOUHOCTH OMpeevleHHA TlOJOKeHHA Y3KHX HW IWH-- 
pOKHX TOJIOC, COOTBETCTBeEHHO paBHOH -- 2—4 cm + u--5—7 cm +. Cua6pie. 
MOJIOCbI B MIPOMeXYTKaX MeXKAY OTeJIbHBIMH TpymnaMu, TakxXe KONMpyloulue 
HHTCHCHBHbIe TOJIOCHI TpylM, MOXHO OTHECTH K MepexoqaM THMa Yon + Yeon, 


THE Yeon — KONeOaTevibHble yacTors! CO, 2 P,07*, SO;? u, Bo3MoxHO, H,O; 
Take nepexoyp HaOwoqamMcb B CHeKTpaxX MOrsoueHua coeqMHeHHH waHTa- | 
HovpoB (°). JlecrBuTesbHO, HalCHHBIe Yyyxo, B CMeKTpax Cay [U (C,O,)4]-6 H,O 
u Ba, [U (C,O,)4]-8 H,O yyoBneTBopuTebHO cormacyioTca c laH-' 
HbIMH 10 HHPpakpacHOMy cCMeKTpy MOrOUeHHA poOcCTReHHOTO coeqMHeHHA 
(NH,)a [U (C,O,)4]-6 HO (2°) (cm. ta6n. 1). 

Ta6auua fi 


UacToTbl Novloc B HH- 


Haiizeno Yeon B CM? cbpakpacHoM cneKTpe 
norsoy.* 
Cae[U(C20,4)4]-6H20 Ba,{U(C,0,4],-8H,O0 (NH,).[U(C204),]-6H, O 
499-+5 500-2 — 
be — 670 (cul.) 
810-3 -— 790 (cHJIbH.) 
— = 900 (cHuIbH.) 
1165-+44 (?) = e 
(308-44 129344 1320 (cn.) 
1430-1 (2) = sey 
1650-46 1630--4 : 1630 (cuubH.) 


* OueHuBasuch NO mpuBezenHEim B (11) rpabuueckum JaH- 
HbIM; OOiacTb fo 600 cm! He ucecneqoBaJlacb. 


JlanHble ataH3a J[pyruxX CieKTPOB BBY ux Sombie yudbysHocru MeHee 
Haje@xKHbI, H Mbl HX He NpHBoAUM. Ilomocbr u (OH B KOPOTKOBOMHOBOH YacTH 
rpyull, MO0-BUAMMOMY, CJIe{yeT OTHECTH K KOMOMHAIMAM SJIEKTPOHHBIX Tepe- 
XOJOB C BHELIHHMM KOJIeOaHHAMHM KPHCTaJIMYeCKOM pemerKH. 
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Kemamoe K. Il. Byxuna, T. 3. Koeaastyxa u C. A. Pedoposoti, cmp. 281 


Puc, 1 


ne ; 
S> 
oS 
iS 


Prices Pue. 2. 


Puc. |. Bropaa rpynma mosoc B CHeKTpaxX MOPJOWeHHH TOHKUX  CJIOeB Baz[U(C20,4)4]-8H20 (a) 
: Y ~ 4 CaslU(C20,4)4]-6H20 (6) 


Puce. 2. O6sacTb MoriouwleHHA Mer*KTy neppoli Hu  BTopoi rpynnami Touioc ~=B  CHeKTpax 
¥ U(C204)2-6H20(a) Hu Baz[U(C204)4]-8H20 (6) 


~~. 


” 


O CoracHo pacuety Hoprencena (§), mlosBmeHHe mooc B KpacHoli, sevie- 
OH M TouyOow OOsacTax cneKTpos pacrsopos U (IV) (I, II, u Ill rpynubi 
oloe B CHeKTpaX KPHCTaJWIOB) CBA3AHO C TepexOJaMH U3 OCHOBHOTO ypoBHA 
H, U (IV) 5 7? na Bo36yxqenHBIe ~ypoBHu cooTBeTcTBeHHO 8F, (umn 1G,), 
D, u *G, (usu *Fy) TO x%e KOMurypanuu. Moprencen (°) IIpHBORHT TakxKe 
EsyJIbTaTbI Apyroro pacueTa, OCHOBaHHoro Ha runotese Ipyna (12). B stom 
Ayyae mounoce I, II, II] uurepnperupyiorca, coorsercrBeHHO, Kak nlepexojbl 
H,—°P,, *H,—>1', u 8H,—->1D,. Hamu yannnie TOJ{BepraioT COMHEHHIO 
Oa BapvanTa untTepnperayuu. Kak uspectuo (11), B KpucrasmmuecKom movie, 
B 3aBHCHMOCTH OT erO CHMMeTDpHH, BbIPOXKWeHHe ypoBue no J vacruuHo usu 
MOJIHOCTbIO CHHMaeTca. Uncna o6pasyiouyuxcHh pH 9TOM Toyposueli, py, 
ONpefeeHbI JWI MONeH pasHoH CHMMeTpHH MeTOZOM TeopuH rpynn (24). 
B Ta0u. 2 mpuBeyeno-oxujqaemoe oTHOIMeHHe Pi: Pir: Put BUONAX pasmmuHoM 
MMMCTDHH jvid OOOMX BapvaHTOB uHTepiperaunu cnextpa U (IV). 


WAS govt ie Z 


Oxuyaemoe OTHOWICHHE Py : Pyy > PIT 


BapuautT 
, rarest es pion c 
HHTepmperaluu B nove ¢ KyOH4. TeTParoHaJbH. 
Pepa cHMMeTpHe | TCKCarOHabH. | oyuymerpuelt 
CHMMeTpHeit M HEDKe 
[lepBprit yh a a? Ais AE Wess 
Bropot Og Dey OED ayia (hs) Bic) 


O uucue MOAypoBHeli B BepxHux coctosHuax U (IV) MoxuHo cyfuTp Ho KOWN- 
yecTBY HHTCHCHBHBIX NOJIOC B COOTBETCTBYHOINMX rpynmax mosoc. Ilo Hamm JaH- 
HIM Pi: Pu: pur =~ 2:2: 1, wo mporuBopeyut o6oMM BapHaHTaM UHTepmpe- 
Tallin. 

B HacToslemM COOOIICHHM MbI OrpaHHYMBaeMcA KOHCTaTallMell HECOOTBETCTBHA 
MeXK Ly NOJYYCHHbIMU JaHHbIMM HW UMeIWOULMMUCA B IMTepaType NOMbITKaMH MHTep- 
mpeTaluu ciekTpos normomenua U (IV) na ocHose 5f — 5f runoresp. Bosmox- 
Hble IPHUMHb!I OYAYT H3JIOMHKeHb! NOCMe WYOMUKAHU OCTAIbHbIX HMEIOULAXCA B Ha- 
I€M paCNOpsxKeHUM SKCIeCPMMeCHTAJIbHbIX JAHHBIX. 

Aptop BbipaxkaeT ruy6oky1o OslaroflapHocTbh CBOeMy HayuHOMYy pyKOBOu- 
Temo, u.-kopp. AH CCCP A. K. Catipxuny 3a nomolllb B XOfle BHINOJIHeEHUA Ha- 
croamel padoth, X. E. Crepuny 3a WeHHble COBeETHI IIpH HalucaHun HacToAMen 
cTaTbH. ABTop c 6aroflapHOCTbIO OTMeYaeT TakxKe MoMOb aka. T. C. Jlanyc- 
6epra, clemaBulero pA WeHHbIX 3aMeyaHHi lo paodore. 


ITpumewanue npu Kkoppexmype. Yxe Mocie cauw pyKONMCH B leyaTb 
B JIMTepaType MOABUIOCh OMmHcaHHe cHHTe38a Cag [U (C,0,)4] 6H,O (7%). 


Komuccua Oo chekTpocKonHHu Tlocrynus0 
mipH Otfenenuu u3HKO-MaTeMaTH4¥eCKHX HaykK 6 IL 1957 
Akajemun uayK CCCP 


IMTMPOBAHHASA JIMTEPATYPAJ 


1M. A. Enpamespuu, Cnextpbl peqkux 3ememb, 1953. * AKTHHHZBI, Hod pel. 
[.Cu6opra u x. Kana, WI, 1956. * F. Ephraim, M.Mezener, Helv. Chim. Acta, 
16, 1257 (1933). *S. Freed, F. J. Leitz, J. Chem. Phys., 17, 540 (1949). ® K. San- 
cier, S. Freed, J. Chem. Phys., 20, 349 (1952). *® D.M. Gruen, J. Am. Chem. Soc., 
76, 3850 (1954). ? T. Dreisch, O. Kallscheuer, Zs. Phys. Chem., B45, 19 (1939). 
8 C.K. Jorgensen, Dan. Mat. Fys. Medd., 29, Ne 7 (1955). ot H. Ewald, Ann. Phys., 
34,209 (1939), 1° Landolt-Bérnstein, 1, T.4, Berlin, 1951.” “Ho Bette, 
Ann. Phys., (5), 3, 183 (1929). ™ D. M. Gruen, J. Chem. Phys., 20, 1818 (1952). 
iA. A. Tpuuo6epr, I. HW. Wetpxax, Tp. PHAH, 7, 15 (1956). 
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Tloxaagym Akagemunu nayx CCCP | 
| 1957. Tom 115, Ns 2 | 


H. A. BAJIAIIOBA, B. A. HBAHOB u B. E. KASAPHHOB 


3ABHCHMOCTb AJICOPBLLMVH KATHOHOB OT MOTEHIHMAJIA 
NJIATHHOBOTO IJIEKTPOJA 


(ITpedcmaeneno akademuxom A. H. ®pymxunoim 8 III 1957) 


Jina 6OJIbUIMHCTBa MeTAaJJIOB H3y4YeHHe afcopOluHu KaTHOHOB Ha HX TNOBepXxX 
HOCTH OCJIOXKHEHO ABJICHHeEM OOMeCHAa MeXK Ty KATHOHAMH MeTaJJIa H COOCTBEHHBIMS 
WIM TOCTOPOHHUMU KaTHOHAaMH pacTBopa. Tako oOMeH He OOHapy2KeH Ha Tail 
TuHe ('), uro DemaeT YNOOHBIM COMOcTaBseHHe ee S/IEKTPOXHMMYeCKUX U afcopd) 
IMOHHBIX cBOlcTB. Jo HacTOAIero BPeMeHH He ObIIO H3BECTHO CIiel\MaJIbHbIX ACh 
culeqOBaHu Mo alcopOluu KaTHOHOB Ha viaTHHe. HexoTopbie pe3syJIbTaTbl p 
6oT Dp6axepa (7) u Jlopenua (*), orHocamMeca K alcopOWMu HOHOB Ha MwlaTHHe} 
He MO3BOJIAIOT CeaTb BbIBOJOB O CBA3H ABJIEHHM acopOmuH co CTpoeHHeM BOHR 
HOFO 3IEKTPHYeCKOrO CJIOA Ha NOBEPXHOCTH MeTasa. M3 pata pa6or, CheswaHHbly 
C PTYTHbIM 2IeEKTPOJOM, BbITeKaJIO, UTO HeOpraHHuecKue KaTHOHbIl, 3a HCKJINOS 
yeHHeM MOHa Tasuua (*), He O6aaloT cHeluduyeckol alcopOupyeMocTBw t 
Jina oHO3apsATHbIX KaTHOHOB ObIIO MOKa3aHO, YTO OHM MpOABMAIOT TawKe He: 
KOTOPYyIO OTPHUaTeJIbHY!O aCOpOWHIo Ha PTYTH H3 KOHICHTPHPOBaHHbIX pac- 
TBOPOB (°). Jlumb Id MHOTO3apAHbIX KaTHOHOB JlaHTaHa UW TOPHA No u3Mepe: 
HHAM €MKOCTH OblI OOHAPyxKeH sideKT HX CBEPXSKBUBAJICHTHOH aycopOuuMN MC 
OTHOIICHHIO K C1a60 OTPHWATeJIbHOMY 3apALy, 4YTO OblIO OObACHEHO OOPasOBa- 
HHeM lap aHHOH-KaTHOH, afcopOupylommMxca Ha MOBepXHOCTH PTYTH Tak, UTC 
aHHOH OOpalileH K pactTBopy (°). 

Jia u3syueHusd CTpoeHuA ABOHHOTO JIEKTPHYeCKOrO COA Ha MeTasax pel: 
CTaBJIAO MHTepec BbIACHHTb 3aBHCHMOCTb aCOpOMHH KaTHOHOB OT NOTeHIMasa 
IvlaTHHMPOBaHHOrO MwaTHHOBOTO JICKTPOMa, 4TO GbIIO CHewaHO B HacToaeH 
paOoTe MeTOJOM MeueHBIxX aTomoB. ACOp6lUMA KaTHOHOB M3MepsAIacb 10 H3Me- 
HeHHIO PaHOaKTMBHOCTH PaCTBOPa, MeYeHHOFO COOTBETCTBYIOINUM PaHOaKTHB- 
HbIM M30TOHIOM. MeroyuKka Noxpo6uo onucaHa B padore (”). Tlorenmvam a1eKTpo- 
a U3MeHAJICH B MHTepBasle OT 3HayeHHM OOPpaTuMoro BOAOPOAHOTO AO BO3sAYUI- 
Horo tyTem nowapusauun. IIpH kaxOM 3HaveHHM MOTeHIMala 92eKTPO] 
BbiepxKuUBasIca 10 Mun. OnbITb! NPOBOAMINCb B NOAKUCICHHBIX XJIOPHOKHCJIBIX ¥ 
CePHOKHCJILIX PpacTBOpax covyleH We3sNA, CTPOHIWHA H JaHTana. MuguKaTopamr 
CYKWIA PawnoakTHBHble usoTonp we3sua Cs 154, crponuua Sr §° wu maHTaHeé 
La **°, PacrBopb! roroBHJIHCb 3 [BaxK bl MeperHaHHbIX KHCJIOT H MepeKpucTas 
JIM30BaHHbIX COleH. B paOote crporo yuTHIBAIMCh YCIOBHA BCeX TIpelBapuTedb: 
HbIX ONepalu MpM NOMTOTOBKe JeCKTPOMOB, TaK KaK OT 9TOFO CHJIbHO 3aBHCH 
BOCIIPOH3BONHMOCTb Pe3YJIbTATOB. QeKTPOMb! WwaTHHUPOBaIUCh Mo cmocoby 
onucaHHomy B paoore (°). Bce onbiTe! mpoBoxquuch pH NepemMenmBaHun OU 
Ie€HHbIM a30TOM IPH KOMHaTHOH Temmepatype. 

Ha pue. | u306paxkena THIMUHaA KpuBasd 3aBMCHMOCTH aCOpOUHN KaTHOHO: 
WesHs 3 CepHoKucsoro pacrBopa (2-10 N Cs,SO,, pH 2,5) or norenumas 
nulaTHHbl. Bee noTeHiMambl OTHECeHbI K HOPMAJIbHOMY BOAOPOMHOMY aeKTPOLy 
AycopOunsa BbIpaxeHa BrpaMM-3KBUBaseHTax Ha | cM? MCTHHHOM NoBepxHOcTY 
ONpeFeAeMON B KaxKOM OMbITe CPaBHEHHeM JVIMHbI BOAOPOAHOM yacTH KPHBBI 
3aPAKCHMA C COOTBETCTBYIOINEH BEMMYMHON MIA riayqKou WiaTHHbI, KosddpunneH 

IN€POXOBATOCTH KOTOPOH IPHHUMaJICA paBHbim 1,5. Ha puc. 2 Jana anaoruuna 


KPMBaa [JIA KATHOHOB CTPOHIIMA, AMCOPOMPOBAHHIX 3 XJOPHOKUCOFO pacTBOpE 
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Hg smTepatypHplx AAHHbIX WSBECTHO, 4TO TOUKA HyeBOrO 3apaya HeoKuc- 
ACHHOH MLaTHHb JIeKAT Ipu noredwaax 0,11—0,27 B (8,1°), CneqoBaTembuo , 
QNEKTPOCTATHYeCKaA ANCOPOUMA KaTHOHOB, HelocpeACTBeHHO BbIsBAHHAaA pu - 
TARKCHHEM 3aPANAaMU TMOBEPXHOCTH IiaTHHbI, WOsMKHa Obiwia Obl HaGwOMaTECA 
TOJIbKO IPH OTPHWaTeMbHbIX 3a- 


paaxX MOBepxHocrTn. C0 eakbfom? 
IIpeqcraBeHHble pesybTarTbl 
NOKa3bIBaIoT, TO 3aBHCMMOCTb : 
afcopOWHu KaTHOHOB OT MOTeHITH- 
ala HMeeT Ooulee CJIOXKHbI BUHL, u 
YM 9TO COOTBETCTBY€T TaKOMY Pie 
mpoctomy lpemctapsenurw. Kax | 
|BHHO w3 pwc. | u 2, B OOnacTu 2 
| HavOOJbuIMX OTPHMAaTebHbIX 3a- 
PANOB UMeeTCH MaKCHMabHaa ingot dl tole et 1 ae 
BeJIMUHHA alcopOuMH KaTHOHos, 9° 02 04 06 08 0 f2b(nEa) 


oe oni Oes ee Puc. 1. SaBucuMocTb afcopOunH KaTHOHOB WesHA 
HOH acopOunu H*-nonos, N0-BALM- op porennuana. Pactaop CszSOq(2-10-1N, pH 2,5) 
MOMY, H€CKOJIbKO IIpeBbliaeT Be- 
| IMYMHY, HeEOOXOMUMyY!10 AIA NOCTpoeHUuA ABOHHOTO cIOA Ha MOBepXHOCTH, pac- 
CUMTAHHOW Kak 9TO PasbACHeHO BbIUe. Co CABHTOM NOTeHWMala B MOJOKUTeIb- 
Hy!0 CTOpOHy HaGvtoqaeTca ObIcTpoe chawanue acopOuMu KaTHOHOB, COOTBETCT- 
| BYlOllee YMeCHbINeCHHIO OTPHUAaTebHOTO 3apsAfa MOBePXHOCTH, OHaKO B HyseBoli 
'TOUKe aJcCOpOuMA KaTHOHOB He paBHa Hym0. B oOmacTu moTeHwManoB oT 0,20 
Ro 0,45 B, coorBercrByolleH pocry NouOKUTebHOrTO 3apsaya MoBepxHocTy, 
/ ¥ HaGsloaeTca BO3PacTaHue alcopo- 
Fi esk6 fom? WMH KaTHOHOB. 
On ee O6HapyxeHHy!0 B 9TOH OO6ua- 
CTH 3aBHCHMOCTb aycOpOuMN KaTH- 
OHOB OT JOTeHIMala llaTHHbI 
MOXKHO OObACHHTb, YUHTHIBAA Cie- 
IMU YeCKyIO ACOPOWUNIO AHHOHOB. 
Ancop6uuio KaTHOHOB Ha _ IOJI0- 
X%KUTeCIbHO 3apAXRKeHHOH WwaTHHe 
Mbl OObACHACM CBePXSKBMBAaJIeHT- 
Hol aycop6uMeli aHuoHoB SO2 u 


ClO, npu sTux NoTeHuMamax, KO- 


Topad Obla WoKasaHa [IPpAMbIMH 
OnbITaMu Jia caryuan SOF Me- 
TOJIOM MeueHBIX aTomoB ("*). Tam 
Puc. 2. SaBucumMocTb afcopOUMH KaTHOHOB cTpoH- %XKe O6blIO MOKa3aHoO, YTO HM IPH OT- 
WHA OT ToTeHuHana. PactBop Sr(ClO,)2 (5-10-38 N, PUUaTeIbHBIX H HyJIeBOM s3apsfax 
a) WwilaTHHbl UMeeTCA 3aMeTHaA all- 
cop6uua aHvonos. Haanune cie- 
uuduuecku ajcOpOMpoBaHHbIX aHHOHOB pH  OTPHIlaTeIbHBIX 3apHxAax 
OJOKHO IPUBOLUTb K aqCOpOMHu KATMOHOB, MpeBblarolulen TY, KOTOPaA COOTBET- 
CTBOBaJIa Obl OTPHlaTebHOMy sapsayy moBepxHoctu. Kak M3BeCTHO, CBepx- 
9KBUBAJICHTHaA afcopOMuHA AaHWOHOB MpPHBOAUT K afcopOlMu KaTHOHOB Ha 
NOJOXKUTEILHO SapsXKeHHOM MOBepXHOcTH HM B cuyuae ptyTH (°). IIpu He 
CJIMIIKOM BbICOKHX KOHICHTPalvAX BOJIM3H TOUKH HyJeBOro sapsfa aycop6- 
UMA KaTHOHOB B MPHCyTCTBHM OOJIbLIMHCTBa AHHOHOB TpoxoyuT uepes 
MuHuMyM (1°), 

Xow KpuBbIx pue. | u 2, KoTOpblit HaGsOJaeTcA pH MOoTeHWMaax Oosee 
TOJIOKUTeIbHLIX, uem 0,45 B, CBA3AH, 10 BCeH BEPOATHOCTH, C NOABJeCHHeM Ha 
NOBepXHOCTH ajcopOupoBaHHoro Kucopoga. Kak Opisio MoKasaHo pauee (8, **), 
C HayaJIOM alcopOuuu KucMOposa Ha TviaTHHe HaOmMofaeTcA MecopOuuA AHMOHOB, 
aNcOpOMpoOBaHHBIX MPH MOMOMKUTEMbHbIX 3apAaxX MOBEPXHOCTH, OODACHAeMaA 
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TIOABJICHHEM OTPHI[aTeJIbHbIX 3aPAOB, OOYCJIOBJICHHBIX JMNOIAMH KUCAOpOy — 
WaTuHa, OOpalleHHbIMM OTPHUaTeJIbHbIM KOHILOM K pacTBopy. Jlecop6uua aHHo- 
HOB JlOJ2KHa COFrlacHO BbIMeCKa3aHHOMY MIPHBeCTH K CHHKeHHIO aCOpOMMN Ka- 
THOHOB, NOKa 3apAJ, MOBEPXHOCTH OCTaeTCH MOJOMKUTEILHDIM. OTHM BO3MOXKHC 
OObACHUTh YObIBAaHHe alcOopOMHH KaTHOHOB B WHTepBase NoTeHiuMao0B 0,45— 
0,55 8. [Ipu JampHeitniem yBeIMYeHHN KOMMUeCTBA allcopOupoBaHHoro KuCOpORe 
3apAal, MOBePXHOCTH MaTHHbI JelaeTcA OTPUWaTeIbHbIM H 3JIEKTPOCTaTHYeCKaA 
alcop6ua KaTHOHoR pacter. Ilocme qocTuxKeHUA NoTeHuMasa 0,7 B BospacTaHHeE 
KOJIHYECTBA ACOPOHPOBaHHOrO KUCMOPOMa HE MOXKET YKEe CKOMICHCH POBATh BJIMA- 
HUA YBCIMYEHHA MOJOKUTeIbHOFO CKauKa MOTeHIMala, H alCOpOuNA KaTHOHOE 
BHOBb HauWHaer nanath. I]pu 6omee NOMOKUTeISHBIX NOTeHIMasax Ha aycopou- 
POBaHHbIX KPHBbIX MOXKHO HaGIOAaTb elle MAHUMYMbI HW MAKCHMYMBI, BOSMO2KHG 
CBA3aHHbIe MW C MOABJICHHeM IOBePXHOCTHHAIX OKUNCJOB, u3y4yeHHEIX B. V1. Bece- 
mopckuM (*?). OqHakoO lO STOMY MOBOLY HeIb3H elle CeaTb OMpeeJICHHbIX BBI- 
BOOB, TaK KaK IIpH ObICTPOM H3Me€HEHHU MOTeHIMada, HMeBIIIEM MeCTO B Hallux 
OlbITaX, C OKHCJICHHOM MiaTHHOM NOyuaroTca TIOXO BOCIPOH3BOAMMBIe PesyJIb- 
TaTbl, YTO CBA3AHO, BEPOATHO, C HepaBHOBeCHbIM COCTOAHHeM TopepxHocTu. He- 
OOXOJMMO cMelwasbHoe H3Y4eHHe aJ[COPOMMOHHBIX CBOHCTB OKHCJICHHOH Tla- 
THHbI, YTO elle He BBITOHeEHO. 

B Hactosiled paboTe NoJyueHbl HEKOTOPbIe pe3yJIbTAaTbI MO aflcopOuuH Ka- 
THOHOB Ha OKHCJICHHOW MwlaTHHe Ip BbICOKMX AHOMHDIX NOTeHIMasax. B pacTBo- 
pax KHCJIOT PpasJIMUHbIX KOHICHTPalu MOxKHO HaOsIOLaTb pu NOTeHWMaMaX BBI- 
me 1,9 B mpakTuyecku MOMHyt10 Jecop6uM10 KaTHOHOB Cs" u Sr?" ,amcop6upoBaHHblx 
IPH OTPUWaTebHbIX 3apAmax MaTuHb. Aycop6unu sTHX KaTHOHOB pu 1,9 B 
He HaOmomaetca. Mcxoqa u3 STHX Pe3YJIbTATOB, MOXKHO IPeANONORKUTb, YTO IPH 
NoTeHUMalax, OJIM3KHX K MOTeHIMasly BbIJeIeHHA KUCOpORa, MOBepXHOCTh 
IWJIaTHHbI 3apsA*KeHa TOMORKUTeIbHO. KaTHOHb! WaHTaHa HM UTTPHA B STHX YCJO- 
BHAX, OMHaAKO, He JeCOpOuPyloTCA TOTHOCTHWO. ITO NPeANOTOXKUTebHO MOXKH 
OObACHHTb alcopOuuelt UX Ha OKUCJAX IaTHHbI, TO NOMTBepxKAaeTca yBemMue- 
HHeM JeCOpOuMH 9THX KaTHOHOB IPH KaTOLHOH MomApusanuu, paspymaromlen 
OKUCJIbI TJIaTHHBI. 

Bowpimiad BeIMYHHAa aCOpOUHH KaTHOHOB, NOJyyaeMad MpM BCeX 3HavYeHHAX 
NOTeHUMaJla, CBA3SAaHa, MO BCelH BEPOATHOCTH, C TEM, ITO MPOHCXOAUT MPOHHKHO 
BeHHe MOHOB B IvlyOb [lWaTHHbI 10 WopaM MH MMKPOTpelluHaM U alcopOlua Ux Ha! 
MOBeEPXHOCTH OoOJIbIe, YEM OMpelesimeMad 10 KPHBbIM 3apsxeHUA. IIpoHHKHO- 
BeHue B PyOb W1aTHHb! OblIO JOKa3aHO METOJOM MeYeHBIX ATOMOB JIA AaHHOHOB’ 
SO aA sede B al. 

Bpipaxkaem ruryOokyto OularogapHoctp A. H. OpymKuHy 3a WeHHBIe COBeTHI 
TIpH OOCyKJeHUN Pe3yJIbTATOB STO padorHl. 


TlocrymHs10 
8) 11] 1957088 


UMTHUPOBAHHASA JIUTEPATYPA 


1 J. Palacios, B. Baptista, Nature, 170, 665 (1952). 2.0. Erbacher. 
Zs. Phys. Chem., 182, 253 (1938); 182, 256 (1938). * W. Lorenz, H. Muhlberg 
Zs. Elektrochem., 59, 736 (1955). * A. OpymxKuu, A. TutTueBceKkaa, KOX, 31 
Ne 2 (1957). °A.H.® pym kun, 3. A. Moda, KX, 18, 932 (1939); 3. A.M oo a,b. Yctun 
ckul, ® Oiman, KOX, 18, 934 (1939). °M. A. Lpockxypuuu,M.A.Bop 
cu Ha, JIAH, 24, 915(1939); M. A. Bopcuua, A.H. ®pymkuu, JAH, 24, 918 (1939) 
AKPX, 17, 255 (1943). 7 H. A. Banamosa,H.C.Mepky.aoBa, COopn. HOBbIX MeTO 
OB uccuieqoBanHa, Tp. MDX, M., 1957. ' A.W. Wnaryvs, AHO pymMxkuH, Act 
physicochim. URSS, 8, 791 (1935); A. WH. Ianruu, A.H. Opymxun,B.U.Mense 
qoBcK HH, Acta Physicochim. URSS, 4, 911 (1936); A.H. ®pymxuu, A.V. Ul anrug 
H3n. AH CCCP, cep. xum. 773 (1936). °® B. B. Dpmsaep, Acta Physicochim. URSS, 7| 
327 (1937). T°A.B.Topomenkaas, Bb.H. Ka6anos, KX, 4,529 (1933). MH. A. Ba 
J aitoB a, JAH, 108, Ne 4, 639 (1955). 4D. Grahame, J. Am. Chem. Soc., 76 
4819 (1954). 1% B.U.Tuus6ypr,B.H. BecenoscKkuli, )KOX, 24, 366 (1950) 
Ji. E. Enuna, T.U.Bopucosa, WU. Us Sankua a, OKOX.. 28,785 1954) 
K. WH. Poseutaas, B.W.Becenoscku it, K®X, 27, 1163 (1958). 


338 


Horuagp Akagemun wayr CCCP 
1957. Tom 115, Ni 2 


PH3SHYECKAA XHMHA 
T. fT. JEPTEBA » A. C. KY3bMMHCKUA 


BJIMAHME XHMHMYECKOHW MPHPOJIbI PACTBOPHTEJIEN 
HA OKMCJIEHHE KAY4UYKA B PACTBOPAX 


(I]pedcmaeaexo axademuxom II. A. PeOundepom 21 II 1957) 


Muorne uccuiefopatemm (*°) uctombsyloT pacTBOpbl KayyyKa JA MOJemH- 
OBAHHA OKHCJIMTCIbHbIX TIPOMeCCOB, PasBMBalOMMXCA B KaydyKe B TBEPJOM Co- 
ToaHuu. [Ipu sToM ruiaBHoe BHHMaHHe OOpamlaerca Ha MpeBpajenue caMux Mo- 
umepos. Uro Kacaercs pacTBoputTesa*, To ero powb B Mpomecce OKHCIeHHA 
caydyka B pacTBOpax BoBCe He paccmaTpuBaetca. Mexay Tem yuacTue pacTBo- 
.UTeJIA B YKa3aHHOM Mpouecce BbITeKaeT 43 OOMeIPpH3HaHHOTO B HacTosee 
BpeMA PalMKaJIbHO-llelHOrO MeXaHH3Ma OKMCJICHHA YrseBOLOpoRos. 

Sajlaua JaHHoro uccesoBaHuA CBOJMacb K M3YYeHHIO BAMAHMA XuMMUe- 
“KOH MPHpobl pacTBopuTesel Ha OKUCMeHHe Kay4yKa B pacTBOpax. 
Uccneqopanuio NOsBepraJicA OUMDICHHbIM HaTpHii-OyTaqueHoBblii KayuyK. 
KaueCcTBe PaCTBOPUTeNeH ObIIM HCHONb30BaHbI apoMaTUMYecKHe (6eH30I, TO- 
IyOJl, KCHJIOJI, STHIOCH301 HM H30NponHsiGeH301), HacdbTeHOBbIe u HadTeHo-apo- 
aTuueckve (JleKasIMH UM TeTpaMH) yrsieBofopompl. Brl6panHbie yrmeBowoponpl 
TIMYAIUCh pasHOH PeaKUMOHHOM CIOCOOHOCTHIO K OKHCJeHHIO. 

Jit OKUCCHAA PaCTBOPOB KayuykKa, a TaKKe PacTBOPHTeNel Oba CKOH- 
CTPpyupoBaHa CileluNasIbHad yCTaHOBKA, B KOTOPOH IpelyCMaTPHBaJIOCb HHTCHCHB- 
Hoe BCTPAXMBAaHHE MX B XOMle peakIluu JIA yeTpanenua Audpy3sHouHblx 3alepxKek 
KHCIOposla. 

IIpupeyenupie Ha puc. | KHHeTHYecKHe KPHBbIe OKHCMeHUA 1%-x pacTBoO- 
poOB KaydyKa MOKasbIBaiOT, YTO CKOPOCTb OKHCJICHHA PaCTBOPOB BOspPacTaeT B 
cjleyiollem pay pacTBoputTemen: Tomyon <Q KCHO <( AekaIMH <( 9THIOeH- 
30 <( us0mpomui6eH301 <_ TerpamuuH. Ilo cKkopocTw OKuCIeHHA Camu apoMa- 
THYeCKHe YreBOMOpOAb pachosaraiwTca B TOT %Ke PAM: ToMyon < KCHON< 
<STHISeH30J << u30mponumGeH301**. 

B orfleipHol cepuu onpitos* ** 6piuIo NoKasaHo, uTo 1% pacTBopbl KayyyKa 
B OCH301€ OKHCAAIOTCA C MCHbIUeH CKOPOCTHIO, 4eM B TOYyoue (puc. 2). | 

Ha6moyaemoe pa3siMune B CKOPOCTAX OKMCJICHHA PaCTBOPOB Kay¥yKa Mo- 
*KeT ObITb BbIsBAHO TOJIbKO HEOMMHAKOBbIM JeHCTBHeEM PaCTBOPHTeIA Ha Pa3sBH- 
Tue pajluKaJIbHO-WlenHoro Mpomlecca OKHCIeHHA KayuykKa. 

BosuukaeT Bolpoc, Ha KakWe 9JIeMeHTapHble aKTbI PeaKWMH OKHCJICHHA 
KayuyKa HavGoslee CyIleCTBCHHO BJIMAIOT PaCTBOPHTeb HW Kak IPH STOM MpOsB- 
JiseTca ero xuMMuecKad Mpuposa. ; 

Ilpu nporekaHuu peak HHMUWMMpOBaHHA OKHCJINTeIbHOM Wel KayuyKa 
Ri— H* + O,> HO; + RX 


a (1), BosHuKatoT payuKkalbl RR’, KoOTOpble MOryT WIM 


* Tloq TepMHHOM pacTBOpHTeb 30eCb CuleLyeT MOHHMATb PasJIMYHble HUSKOMOVIEKYJIAp HbIe 

YIIeCBOMOPOAb!, B KOTOPbIX pacTBOpHAeTCA Kay4yK. : 

** Oro cormacyeTca C OOMLeH3BeCTHLIM MO/10r%KeHHeM (°), YTO MPH OKUCIeHHH YreBOLOpoOTos, 
B OOJIbUIHHCTBe ClyuaeB, sere BCero MOABepraercA aTAKe KHC/OPOOM C—H-cBa3b TpeTHYHOrO, 
MeHee slerKo — BTOpHUHOrO HM TpysHee BCero — MepBHYHOTO aTOMa yruepona. 

*** BenencTBve 3HAUHTeIbHOU YIPyrocTH WapoB 6eH30Na npH 90° B dTHX ONbITAax Ha6mOZeEHHe 
3a TIpOWeCCOM OKHCJIEHHA MpOBOLHJIOCb He MO NOrTowleHHio KUCNOpoAa, a NO HakOMTeHHIO Mepe- 
KHCHbIX CoeIHHeHHH. 
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ROC 


TIPHCOCLHHHTh KHCOpOL Cc OOpasoBaHHeM MepeCKMCHBIX PaNMKaJOB 
WIM BCTYHHTh BO B3aHMOfelicTBHE Cc MOJeKyJIOM pactBoputeia’. Ecu 
pawuKasbl B CocrosHun oTopBaTb H-atom oT MOVJI€KYyJIbl PacTBOPUTeIA, 4 


200, 


= 
& 


Gun na 100 a pacmbopa 
SS 


—p 


So 
jae) 
T 


0,,0puded & HOpm. yen 


i 
Gpems OkuCAe@HUA 


6 


1. Kunetuka okucnenua 1%-x pacTBopoB HaTpHH-6yTaqHeHoBoro Kay4yka mpu 90°: I - 
5 — B u30nponHs6eH3s0u 


Puc. 
B Toyome, 2 —B kKcHNONe, 3 — B TeKanuHe, 4 — B 3THMOeEHB3ONe, 
6 — B TeTpasuHe 


IPH 9TOM JOJOKHbI BOSHHKATb HOBbIC PaAMKaJIbl, C KOTOPbIMH MOXKET pearupOBaT 
KMCJIOPO HW MepeyaBaTb TEM CaMbIM I[eIib C MAKPOMOJIeKYJIbI KaYUyKa Ha MOJI6 

KYJIbl PaCTBOPHTeIA. 
Ha npotekanue peakiiMii Tepelauu ten pH OKHCeHHH CMeCH ABYX HH3KE 
MOJIEKYJIAPHbIX YIICBOLOPOMOB ykKasblBaeT PpauK (*). OwHako pacTBopuTel 
MOryT CJIYKUTb HE TOJIbKO Tepe 


oS aTUMKaMH Well; HeKOTOPBIe 
eit HHX, KaK, HalipumMep apomaTHue 
Ss R4 e-2 CKHEe yrileBOROPOb! (6eH30N, TOMY 
eee F . o-/ OJl, KCHION HW Ap.), NpoABAA 
SSS! re CKJIOHHOCTb K IIpHcoeqMHeHH 
Seo J 4 6 B Ovae. pamukanop (1). Tax, Itox 


Boema okucnenun 


Puc. 2. Kunetuka nakonenua lepeKuceli B xojle 
okucienHa 1% -x pacTBopoB HaTpHii-6yTaqHeHOBoro 
kayuyka mpu 90°: 1 —B Gen30e, 2 — B Tomyone 


Meliep uIu6ac (“) noKasanu, un 
3aMeIeHHe TNOMMepusallMu BH 
HMJlalleTaTa B OeH307Ie cCBxA3aHl 
c mpucoequHeHHem mocmeqHe©r 
K TIOIMMepHOMy payuKay mi 
peak: 


R (CHgCHOAc);, -+ CsHe-> R (CH2CHOAg), no 
H 


Ilo MHeHHIO STHX aBTOpOB, 


ACSAKTHBAUHA PafUKaJIOB MpOHCXOAUT 10) 


JeHCTBHeM KHCJIOpOfla Tip ONepauWAx OcawKeHuA u pacTBOpeHuA nlouwiu@Mepa. 


* Vimeetca B BHAY OTPbIB BOAOPOa, HAXOMAMErOCA Y a-MeTHJIGHOBOrO aTOMa yruiepowa. 
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| CorsiacHo NpeqcTapleHuaM, pa3sBHBaeMbIM B paore (8), aKT cTa6ulu3anuH 
R (CH2,CHOAc 


— » “ 
ale, MO?KET TPOHCXOMMTS TyTeM 
H 
pbIBa BOLOPOMa OT Hero KaKHM-HMOY Ab APYrUM PakWKaJIOM, MPHCyTCTBYIONLUM 
ucTeMe, NO peakin: 


R (CH,CHOAC), Fs PS REULR (CH,CHOAc),—€_Y 
H 


, IOAKTHBHOrO pajiMKaJla 


Bs ‘ 


He R'|;— nowMMepHblit paqukan. 

| AHaJIOrHYHbIM OOPa30M MOFyT 3aXBaTbIBAThCH MOJIEKYMaMU apOMaTH4eCKUX 
pleBowopoyos paquKasb R’, oOpasyioumeca mpu mporeKaHHu peakUHu HHH- 
(APOBaHHA OKHCJMTEIbHON Well KayyuyKa B PacTBOPe, a HMCHHO! 


R . 
LEY A a ere ye 
Romie ee ADR Suge 


 Ecsm xe paquxan R’ ycneer mpopearupoBaTb C KHCJIOpOJOM, TO BO3HUKal0- 
‘MM TIPH STOM MepeKHCHbIN PaquKaJ] MOXKET WJIM H3OMeEPH30BaTbCA* C pacMajlom 
OJEKYJAPHOH Wen Kay4yKa, 4TO OOHapyXHBaeIcaA MO MaseHu1O OTHOCHTEIbHON 
43KOCTH OKMCJICHHBIX PaCTBOPOB, Hin cTaOumM30BaTEbca. BeposTHocTb akTa 
fa6ususaiun paquKkana ROO’ 3apucuT of xuMHUeCKON IPUpObI pacTBopuTels 
OT KOHI(CHTpallMu KayuykKa B pacTBope. IIpu okucneHHu Kay4yKa B GeH30ue 
'OO' payqukan He B CocToAHHM OTOpBaTb H-aToM oT MoseKYJIbl pacTBOpUTeA, 
AK Kak 3TOrO He MOET CieNaTb axe SGomee PeaKUMOHHOCHOCOGHbIA pawuKad 
LH; (8). [lostomy craOusiusallua MepeKuCHOrO pasHKaJla MOXET IPOTeKaTb JIH60 
marolapaA 3axBaTy ero MONeKyJaMu OeH30/1a C OOPas0BaHHeM B KOHeYHOM UTOre 


raOusIbHOH mepekucu ROO — CS, M60 NyTeM OTPHIBa BOJOPOa OT MOEKYI 
layuyka c oOpa30BaHuemM rufporepe- 


iuca ROOH u cpBo6ozHoro pauKaua. re 8 

ocmeqHee OOCTOATEbCTBO OObACHAeT, =, 08 
oueMY C YBeCJIMYCHHeM KOHILEHTPalluH > oss 
ayuykKa B pacTBOpe Bo3pacTaeT cKO- — ~* / 8 > 
=é $8 
OCTb OKHCJICHHA pacTBopa. ae URS 
B mpouecce oKkucsIeHua pacTBopa au 20 @ § 
Aponepekucn KayyyKa ROOH wmoryt au ba 2 ae 
acnajlaTbCA C OOpas0BaHHeM peaKUHOH- x (Vig eee | = 
A D . x 1 i L = 1 1 1 ay 
9eTocoOHLIx pafuKanop RO’ wOH, «30° 33-475 5G 7a. © 


STOPHIe B PE3YJIbTaT€ 3aXBATA UX 
eK YaMH OcH30Na CHOCOOHE! pabaty Puc. 3. Hakonmenue denona B mporecce 
-CKOJIBKO COCHMHEHHH, 3 KOTOPBIX oxycnenun 4%-ro pactBopa HaTpHii-6yTa- 


KaKeM Ha Ro—<_S a HOS» _ fWeHoBoro KayuyKa B GeHsone npn 110°: 


a ] — nepekucn, 2 — denou 
CHCTBUTEJIbHO, npu OKHCJICHHH 
%-rO pacTBOpa Kay4yKa B GeH3oue npu 110° 6pII0 O6Hapy2xeHO OOpasoBaHHe 
Hoa (puc. 3). CrekyeT 3amMeTHTb, YTO O6pa3s0BaHHe eHOJIa MOXKHO Mper- 
aBUTb TakxKe 3a CueT pacnafa mepekucei ROO —< \ . 

Takum O6pa3om, 3axBaT pagquKanoB R’ uw ROO mouexkysiaMu OeHs0sa MouKeH 
CTH K OOPHIBY Ne€PBHYHOM OKUCANTebHOM Wen, a 3axBaT paluKasloB RO u 
HH — xk oOppiBy BTOpu4HOn Wenn. 

IIpu mepexoge or Gex30u1a K Toyouly y NomMMepHoro payuKana ROO’ no- 
JIACTCA HOBAA BOSMORKHOCTH JIA CTAOUIN3ALHH — IYyTeM OTPbIBa aTOMA BO- 
pola OT METHJIbHbIX rpymm Tosyoma ('*) Cc O6pas0BaHHeM MaJlOaKTHBHOTO OeH- 


* Vmeetca B BHY MepemellleHHe CBOOORLHOH BaJIeHTHOCTH BHYTPH MepeKHCHOrO pahKawa, 
AJIOTAYHO TOMY, YTO MPOMCXOAHT MPH OKHCJICHHH HHSKOMOJIEKYWIAPHbIX YPJIeBOLOPONOB (12), 
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3SHJIbHOrTO PafHKaJla TlO PeaKIWHH: 


roo’ +€_Y—CHs ROON+<_N— 


Beu3usibublit pakuKasl MOXKEeT CpaBHHTEJbHO JerKO B3aMMOJeMCTBOBATh C KHCJIC 
H 


| 
polom, o6pa3ya paluKkas < \- Come OToT paluKal, CCH TObKO ero He 34 
H 
XBATHT MOJIEKYJ1a TOMYOa, MO*KeT CTAOHMZ0BAaTLCA MIpH OTPbIBe BOMOPOAa UK O 
MOJIeKYJI KAYYYKa, WIM OT MOeKYJI PacTBOpHTeA Cc OOpasoBaHuem rHuAponepe 
H 


KHCH TOJLyOua ¢ \ C—OOH. IIporekaHue peaKUMH Mepelayn OKHCJIMTEJIE 
H 

HOH Welw C MaKPOMOJIeKYJIbI KaydyKa Ha MOJIe€KYJIbl PaCTBOPHTeA Bere 

K POCTY JJIHHbI OKMCJIMTeIbHOM Wenn. 

IIpu mepexoge of Tosryoula K KCHJOY, STHIOeCH3Oy A H30NpomMIOeH30I 
YBeEJIMUUBaeTCA MOBUXKHOCTb BOLOPOa B OOKOBOH Well. 1 

SToT cbakTop ele Gomee OarompuHATCTByeT MpOTeKaHHMO peakiMH Nepeay 
OKMCJIMTeIbHOM Wel, YTO IIPHBOANT K BO3PaCTaHHIO CKOPOCTH OKHCJIeEHHA pa 
TBOPOB KayuykKa B pay THX pacTBopuTesel (cM. puc. 1). . 

Ilpu oxuceHuu pacTBOpOB KayuykKa B TeTpaJKHe HU ekaJIMHe Takxe IIPOAE 
JAeCTCA BIIMAHHE PasHO XHMMYeCKOH NPHpobl MOMeKYys pacTBoputTena. Benes 
CTBHE JIeErKOCTH OTPbIBa aToMa H oT MouiekyJl TeTpasMHa, B pacTBOpe CPaBHUTe 
HO ObICTpO HakallIHBaloTCA MPOMexKYTOUHbIe IpOAYKTbI — TlepeKHCH MOJIeK 
pacTBoputeia u KayuyKa. Iloq WevicTBHeM HMeIOWIMXCA B CHCTeMe CBOOOJHBE 
palukaJoB, 3TH MPOMYKTbI paciiafarwTca, CMoco6cTBYA pa3BHTHIO aBTOKaTaJ 
THYeCKOrO Mpomecca OKUCJICHUA PacCTBOPOB Kayuyka B TeTpamHHe. IlporekaHu 
aBTOKaTasIu3a OlarOlpHATCTByeT MeHbINaA TepMHyecKad YCTOWUMBOCTL THApC 
nepeKucn TeTpasMHa MO CpaBHeHHIO c THAponepeKuchio H30MpomumGeH30Na. 

B nekanuue upu 90° oKkucmeHne KayyykKa Pa3BHBaeTCHA C BeECbMa MaJIOl CK 
pOcTbIO NOTOMY, YTO MepeKHCHbIe paskuKaJIbl He B COCTOAHHM OTOPBaTb H-aTo 
OT MOJI€KYJIbI PACTBOPHTeIA. OTH PaMKaJIbl MOTJIM Obl CTAOHIHZ30BaTHCA Cc pd 
JOJGKEHNeM Wel 3a CUeT OTPbIBa BOAOPOAa OT MaKPOMOJIeKy KayuyKa, HO ‘ 
pa30aBJIeHHOM pacTBOpe BePpOATHOCTH MpoOTeKaHHA 3ZTOTO akTa HeBemHKa. C TC 
BbILMeHHeM Temiepatyppl oO 100° Ha6roqaeTca pesKHii CKaYOK B CKOpOCcTH OKH 
CJICHUA KAYUYyKa B [eKaJIMHe, YTO MOXKHO OOSACHHTb BOSMOXRHOCTHIO B 3THX CJC 
BHAX Tepewau Welw C yuacCTHeM MOJIeKYyJI PaCTBOPHTeJA. 

CreqoBaTesIbHO, IPH OKHCIeHHH KaydyKa B pacTBOpax pacTBOpuTeIH MC 
ryT 3aMeIATb (KpuBble J, 2 Ha puc. 1), ycKopaTb (KpHBble 4—6), a TakxKe H 
NPHHUMATb YUaCTUsA B Mporecce — BBICTYNaTb B POH pa30aBuTenel. Ilo ycKo 
paromlemMy elHcTBHIO IPHMeHAeMbIC HAMM PaCTBOPHTeIM KayYyKa MOMKHO pac 
TIOJIOMKUTbL B coe yIOULHt pad: TeTpanmuH > HSONPOMMNOeH3OT > STHIGCH3OL 
10 3aMeVIAIOWeMy JeHCTBHIO: OeH30JI > TOYO > KCHJON. 


Hay4Ho-ncculeqoBaTeIbCKHH HHCTHTYT Ioctynuso 
PeSHHOBOH TPOMbILIJIeHHOCTH 6 195% 
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Joxrnaye Akagemun wayrx CCCP 
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PHSHYTECKAA XHMHA 


A. A. HCHPHK AH u A. B. KMCEJIEB 


TENJIOTA AACOPBUMWH MAPOB BEH30JIA HW TEKCAHA 
HA MPOKAJIEHHOM H THAPATHPOBAHHOM KPEMHE3EMAX 


(Ipedcmaeaexo axademuxom M. M. Ly6ununoim 25 XII 1956) 


B psxqe paoor Onisio NOKa3aHo, UTO H3MeHEHUA XMMMUeCKOrO CocTaBa TOBepx- 
HOCTH CHJIMKaresleH MyTeM NpOBeeHHA MOBEPXHOCTHBIX XUMMUECKUX peakUMit 
meruapatayuu (*,”), stepudpuKkauuu (%, *), ranougupopanus (*") BecbMa pe3Ko. 
MA3MCHAIOT UX AJCOPOMMOHHBIe CBOMCTBA TO OTHOINCHMIO K BelllecTBaM, alcop6n- 
PYIONMMCA 3a CUeT He TOJIbKO YHUBEPCaJIbHbIX JHCHePCHOHHDIX B3aMMOJeHCTBUH, 
HO TaKKe HM 3a CUET JOTOMHUTEIbHbIX, Oosee TECHLIX B3AMMOJeHCTBUM, HallpHmMep 
B3aMMOJeHCTBHH KMCOTHO-ocHOBHOrO Tuna (7, °, *). Bauauue creneHn jerus- 
PaTallMM MOBEPXHOCTM CHIMKarelaA Ha afcopOiu1o Napow mMeTaHosla u 6eH30ua 
M3y4aslOCb, B YaCTHOCTH, B padore (7°), re Obl MOKa3aHo, 4To TepmuyecKas jle- 
THApaTawuA CMIMKareA MPMBOAMT K YMeHbINeHHIO BEMMUMHbI acop6unn ITHX 
mapOB B HavaJIbHOM YacTH us0TepMbI. B paOotax (°,"") 6bl0 NoKasaHo, c Apyrok 
CTOPOHBI, YTO acCOpOuMA apoB HacblieHHOrO yrmeBowopoxa (H-MeHTaHa) pu 
lerufpaTalMu cusMKareiA HarpeBanuem oT 200 go 400° He usmeHaetca. 

_ Buactosilen pa6ore uccuielyetcaA BIMAHME CTeENeHH PuApaTalluu NoBepxXHOcTH 
CHJIMKaresiaA Ha BeEIMYMHbI WuddepenuMabHOu TenoTE! alcopO6uun apoB 6en- 
30a uM rekcaHa. BemmunHpl alcopOmnu u3MepsAJIMCb C NOMOMIbIO YyCTaHOBKH, 
HpeAcTaBAlolleH YCOBepIeHCTBOBaHHbI BapwaHT onucaHHoli B ("). Tensora 
acOpOlMH H3MepAJIaCb B ABTOMATHYCCKOM KaJIOPHMeTpe C MOCTOAHHBIM TelJIO- 
o6mMeHOM, Hof0OHOM onMcaHHomy B ('”). bew30u1 mH rekcaH BbICOKOM UHCTOTHI 
\ObliM Homyyenpi ot E. A. Muxaitmopol, NoMOmHUTebHO MeperHaHb! Ha KOJIOHKE 
‘M BBeJICHbI B YCTAHOBKY 4Yepe3 KOJIOHKH C CHNKareseM. Mx ympyrocru mapos. 
pu 20° coctapiasu 75,25 u 121,7 pr. cr., coorBeTcTBeHHO. Bce OnbITbI MpOBo- 
usncb upu 20°. 

B KauecTBe WCxojHoro ajlcop6eHTa OblJI MCHOIb30BaH KpeMHe3eM, MOJyueH- 
apili [. B. Bunorpagoppi * B Bufe «Geo caxku» yTeM C2xKUTAaHHA B MyebHOK 
feu KpeMHMMOprannyecKkuXx COeCMHHEHHM VW NOCeLyIOulero IpOKaNHBaHUuA TOHKO- 
ro nopomKka mpu 800—1000°. Taxol cnoco6 nomyyeHva KpeMHeseMa WCKJIONAL 
| BO3MO2KHOCTb oOpa30BaHuaA Ha ero MOBEPXHOCTH MIOTHOTO COA THAPOKCHJIbHBIX 
[Py KP€MHEKHCIOTHI (B OTMMUNe OT CHMKareleh, NOyYaroulMxcA M3 TruApo- 
renei (1, +%)). PugparupoBaHHblli oOpasell Obl MOJIy4¥eH M3 STOO HCXOHOrO NyTeM 
BbIep2xKUBaHUA ero MO *KUAKO BOAO B TeveHue 7 MecaAIeEB UM NMocseLyronlero 
BbICyumMBaHuA mpu 120°. Tlepex usmepeHusmn TensoT ancopOmMn 06a 9TH OOpas- 
ila OTKAuMBaJIMCh B KalopuMerpuyueckon rusbse upH 200°. YqeubHbIe NOBepxXHO- 
CTH O6O“X OOpa3sioB Moce oTKaUKH Mp 200° OpiIM ONpezeneHb! E. B. Xpano- 
BOM Ho acopOuuu mapos agora u CocTaBssaiu 185 M’/r Quid McxogqHoro u 135 M?/r 
A YrugpaTupoBanHoro o6pa3iia. . CoKpalileHwe MOBePXHOCTH BbICOKOANC- 
TepCHoro KPeMHe3eMa TIPU JWIMTeEMbHOM OOpadoTKe BOAO MpOuCxosUT, BepoaTHoO,, 
aHaJlorM4uHo oTmeyeHHomy B (24). Mcxogupiii oOpaszell yqepxkuBall Mp 3TOM OKO- 
go 0,58% «crpyKTYypHol BombIy, T. e. comep2Kas 3,5 » Mow. OH na | mM?’ nosepx- 


* ABTopbl NOmMb3yIoTcA cyuaem BEIpasuTh E. A. Muxaiiaopolt u I. B. Bunorpagosy coro 
riry6oky10 6narosapHOcts. 
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noctn. [uypaTupoBaHubllt o6pasen yepxuBan mpu 9Tom 1,32% «cTpyKTypHOH 
BOMbIy, T. e. cofepxam 10,8 » Mom. OH wa | M?. Ota BemMuMHa O1M3Ka Kk Mpeselb- 
HoMYy KOJMuecTBy OH Ha noBepxXHOCcTH ruApaTHpoBaHHOrO KBaplla HW CusINKare- | 
melt: 12,8 » Mom. Ha | m*, paccunTaHHomy B (?°, 1°). j 

Ha puc. | npHpeneHb! NOIHbIe M3OTEPMbI aCOpOUuHH MapoB OeH30/1a Ha HCXOL- if 
HOM H THApaTHpoBaHHoM OOpasilax KpemHesema. M13 pucyHka BUHO, ¥TO OOpas- ff 
[bl ABJIAIOTCH MOPHCTLIMH; 9TA NOPHCTOCTb O6A3aHa HEKOTOPOMY CleKaHHto IPH. 
mporpeBe ucxogHoro o6pasia Zo 1000° nocne ero nomyuenua. Ha pue. | mpex- & 

CTaBJICHbl KPHBbIe paciipeseleHuA OOb- 
MM /e eMa op 10 2uamMeTpaM HX Top, paccuH- ff 


Puce. | Puce. 2 


Puc. 1. Wsorepma aycopOuuu napop 6ex301a Ha ru~paTupoBanHom (/) Hu npoKasenHom (2) 
oOpasiax KpemHesema. UepHpie ToukH — Zecop6una. Beepxy — KpHBble pacnpeyleneHHA 0Ob- 
eMa Top mo pasmMepam 
Puc. 2, SaBucuMocTh Lup pepenuwabHol TenoTb! acopOuHH MapoB OeHsoa Q, OT BeVIH- 


YHHbI aCOopOUHH a WIA THypaTHpoBaHHoro (/) H MpoKaneHHoro (2) oOpasioB kKpemMHesema. 
L —Tennota KoHyencaunu. Uepuble ToukH — ecopouna 


TaHHble 110 JeCOPpOUHOHHIM BeTBAM MOJIYYeHHbIX H30TepM (6e3 MOMpaBoK Ha 
TOJMMHY aCOPpOUMOHHOrO CuO‘). O6a OOpasiia OTHOCATCA K YeTBEPTOMY CTPyK- 
TYpHOMy THIy, T. €. ABJIAIOTCA HeEOAHOPOAHOMOpHCTHIMH ajcop6eHTamn (1’) 
C H€3HAUHTEIbHbIM TpeoOJaqaHuem nop c AHameTpom ropa oKoso 60—70A. 
M3 puc. | BugqHO Takxe, YTO OOUIHH OObeM NOp Ip THApaTalHH HECKOJIbKO CO- 
Kpamaetca (14), 

B o61acTH KanMJJIAPHOH KOHJeHCallMH H3O0TEPMbI WWI OGOUX OOPasilOB BeCb- 
Ma CXOJ{HbI, HO B Hay¥aJIbHOH, YHCTO aNCOPpOMHOHHOK OOsIacTH M30TepMa JIA rHL- 
PaTHpOBaHHOrO OOpasila HeECMOTPA Ha eFO MECHbILYIO yAeJIbHYIO MOBEPXHOCTh, 
UleT 3HAYHTeJIbHO BbIUe. YBeEIMYeHHe aCOpOMMOHHOK CnocoGHOCTH TO OTHOUIe- 
HHIO K OeH3OJY B pesyJIbTATe THAPaTaluu MOBEPXHOCTH KPeMHe3eMa OTUYETJIMBO 
BUJHO H3 puc. 2, Ha KOTOPOM MIpHBeJeHbI 3ABHCHMOCTH AMddbepeHIMasIbHbIX Te- 
MJIOT acopOunu OeH30/1a Ha HCXOAHOM HM THAPpaTHPOBaHHOM OOpasilax OT BeJIN- 
UMHbI aCOPOMHH BIVIOTh JO HacbiileHua. B HavabHOM “aCTH TeMOThI, Kak U 
B CJlyuae CHJINKaresleH, PC3KO MaaioT BCJIeACTBHE 3HAYHTeMbHOH HEOTHOPOHO- 
CTH MOBepXHOCTH KpemMHesemos ('%). B o6umMpHOM OGacTH KaNWJIIAPHOM KOHIeH- 
CcauHu OHH MaJIO OTMUAIOTCA JIA OOOMX OOPa3lOB H MpeBbliualoT TeMOTY KOH- 
AeHCallH HOPMAaJIbHOM *HKUAKOCTH Hib Ha 0,O—O,3 Kkan/Momb. Baarofaps He- 
OMHOPOAHOH NOPHCTOCTH STHX OOPasOB KanWIApHaa KOHJeHcCauHA BOSH 
HaCbIMMeHHA B OOOMX C/TyuaAX 3aBepuiaeTCA JHUIb CMa6O BbIPaxKeHHbIMH MaK- 
CHMYMaMH TeIWIOT aCOpOWMH, B OTIM4Me OT OLHOPOMHOMOPHCTHIX CHIMKaresen 
(**). H3amepenue usorepm axcop6unn u pucbdepentinapablx Tenor alcop6unH 
B OOMACTH KalMJWIAPHOH KOHJeHCaLMN NO3BOMMO PaCCUHTaTb BeHYMHbI alcopo- 
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IHOHHBIX IIeHOK S’ Ilo TepMOAMHaMMYecKOMy MeTopy(!”). OTH BeMMUNHI S’ cocTaB- 
NAIM [id UCxOMHOrO OOpasua 172 m*/r, a AIA ruspaTupoBanHoro 134 M2/r, 7. e. 


kkan/m 
kkan/o 
12 
oti 
ff ae 
° 4 
10 
8 > 
GS >) 
| 9 = 
8 = SS Se 
aay ee at ey 


Puce. 3 Puce. 4 


uc. 3. SaBHCHMOCTh Au pepeninanbuol TenOTH ancopOumu Cex3ona (1, 2) u reKcana (8, 4) 
fT aOCOJIOTHOH BeHUHHbI alcopOunM « AIA TuspatupoBanxoro (1, 3) H mpoKanennoro (2, 4) 
oOpasios KpemHesema. Uepuble Touku — yecopouua 

Puc. 4. UszoTepmpt agcop6unu a u guddepentManbHol TennoTb ancopouun Q@, Sensona (1, 2) 
| rekcana (3, 4) B tbyHkUMH OTHOCHTeNbHOrO JaBeHua p/p, MA THApaTupoBanuoro (1, 3) 


M mpokaienHoro (2, 4) o6pasioB KpemMHe3ema. Uepuble TouKH — yecopouna 


MOBEPXHOCTH 9TUX OOPAasOB AVIA aCOPOWMN B3ATHIX YIIeEBOMOPOAOB. 

Ha puc. 3 mpuBeyzenbl AudpepenHasIbHble TenJIOTHI alcopOmuuu GeH30ua 4 
eKCaHa Ha IipoKaJIeHHOM UM rupaTHpOBaHHOM OOpasilax CMIMKaresleh B 3aBHCH- 
1OCTH OT aOCOJOTHOM BeMMUMHEI alcopOunn a ( MowIb/M”) B OOacTH MOHO- 
HOMeKYIAPHOTO 3anlowHeHud. Temllora aycopOuuu apoB rekcaHa MaJio 4yB- 
ITBUTeIbHa K PeC3KOMY H3MeHeHHIO CTeMeHH TupaTallWH MOBepxXHOCTH 3STUX 
l\Opasiop. Tensota 2xe ajicopOuuu OeH30/la BeCbMa UYBCTBHTe/IbHa K H3MeHe- 
juio THparaluu mopepxuoctu. V3 puc. 3 BusHO, 4TO B cpemHel OOmacTH 
jalomHeHUa MoHOCsOA (BONMsH 9 = 0,5) crangaprHaa (*) TennotTa aycopOunHK 
{apOB GeH30Jla B pesyJIbTAaTe YBeJIMYeHHA COMepKaHWA THAPOKCHOB KpeMHe- 
IMCIOTbl Ha MoBepxHoctu oT 3,5 Jo 10,8 monb/mM®? yBemnunsmacb npu6mH- 
uTembHO Ha 1,0 KKan/Monb. YuntTbipad BeIMYHHY Tvowlaqu, 3aHuMaemMol 
JIOCKO OPHEHTHUPOBaHHOH MOJIeKYJOH OeH301a Ha NOBePXHOCTH FupaTupoBaH- 
Oro KPeMHesemMa ) = 49 A?® (°), HM BeHUMHY NWowaqu, MpHxoxsaulyiocs Ha 
WMH THAPOKCH, MBI MOXKEM IIPHIMCaTb STO YBeMYeHHe TeMOTH ascopounu 
lex30ua Ha 1,0 KKan/MOuIb 2Hepruu OOpa3s0BaHHa m-KOMMIeKcos (8, °) Mexay Mo- 
lekyoH GeH30a M ABYMA-TpeMa THApoKcuaMM KPeMHeKUCJOTH. Bplacnenne 
PHpOsbl CBAZeH B 9THX m-KOMIUIEKCaX, OMCHKa OTHOCHTeIBHON PouIM NoApU- 
uuu usu Oomee rmyOoKux XMMHUeCKHX B3aNMOfeHcTBUH TpeOyer, OHAaKo, 
JaIbHeHUIMX MCCICOBAHU HM HaXOJMTCH B CBA3H C OOLIMM PpasBuTHeM IipeycTaB- 
jcHHH O BOMOPORHOM CBA3H H TOMOOHBIX ef CBA3CH B MOJICKYJIAPHBIX KOMMVIe- 

aX JOHOPHO-akllellTOpHoro THA. 
| Tlomyuenunie Benvunubl AudpepenuMabHbIx TeIVJIOT aCOpOuMM STHX yreBO- 
iopoJoB HM UX OTHOMeHHe K TH paTallMu NOBeEPXHOCTH NOKAa3bIBaIOT, YTO OCHOB- 
IbKIM B3AUMOselCTBHeM C IOBEPXHOCTHIO CHJIMKAaresA ABJIAIOTCA HENOJAPHbIe BaH- 
ep-BaaJIbCOBbI B3aMMOJeHCTBAA, SHEPrUA KOTOPbIX, OMHAKO, MCHbIIe, YeM B 
myuae ancop6uuu Ha rpadure (**), BcMeACTBUe 3HadATeNIbHO Oolee pelKoro pac- 
loOKCHUA CHJIOBLIX IEHTPOB B pemleTKe KBapila. OTCYTCTBHe Pe3KOrO BIMAHHA 
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D IIAH, rt. 145, No 2 


YBeIMYCHUA KOHICHTpalunH THAPOKCHOB Ha NOBepXHOCTH KpPeMHeseMa Ha Te- 
ToTy acopOiluu rekcaHa yKasbIBaeT Ha MaJIbIi BKa SHepruu OObINHDIX HH- 
UYKUMOHHEIX B3aMMOLelicrBui. OOpasoBaHue xe B CHyuae afcopOunu SeH30Na 
Ha rHJ[paTHPpOBaHHOL MOBEPXHOCTH m-KOMMJICEKCOB C KP€MHEBOM KUCIOTOM, yBe- 
JIMUMBAA OOMLyIO TeloTy alcopOuun GeH30na Qa Mu Ha 10%, OMHAKO CHIbHO 
yBeIMUHBaeT UNCTyIO TeloTy afcop6uun Q, — L (B6umsu § =0,5 npumepHo | 
B 2 pasa), YTO BeCbMa CHJIbHO u3MeHAeT CPOPMy M3OTEPMbI acopOuMn Napos | 
6eH301a. ITO OTYCTAMBO BUHO U3 puc. 4, Ha KOTOPOM Kak TelloTa aycopo- | 
Wu, Tak u aOcouOTHad BemMUuMHa caMOM ajcop6uun Aa rekcaHa u OeH30ua 
BbIPAXKCHbI B (PYHKUMM OTHOCMTeIbHOrO JaBeHHA UX WapoB p/ps. 4 


Mockopckuli rocyapcTBeHHbIH YHHBepCHTeT Hocrynuso 
um. M. B JlomoHocoBa 19 XT 1956 
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31 (1957). 17 A.B. Kucesmes, K®X, 23, 452(1949). 18 A.A.Ucupuxan,A.B. Ku 
ce aes, JIAH, 110, 1009 (1956), 3®H.H.Asryas, lr. W.Bepesun, A.B. Kuces 
nes, HW. A. Jistrunua, K®X, 30, 2106 (1956). 
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Jloknaagn Akanemun Hayk CCCP 
1957. Tom 415, Ne 2 


PHSHYECKAAH XHMHA 


M. B. HEMMAH, H. HW. MEJBEJIEBA u E. C. TOPCYEBA 


KHHETHYECKHH METO MPHMEHEHWA MEYEHBIX ATOMOB 
iPM HCCJIEXOBAHHH KPEKMHIA TIPOMAHA 


(ITpedcmaeaeno axademukom B. H. Kondpamveeom 30 I 1957) 


Ilo coppeMeHHBIM TpeycTaBseHusM, peakunu TEPMHYECKOTO Pa3zOKeHUA 
rAeBOLOPOMOB — STO WenHbIe peakiMu, ULyuIMe C yuacTHeM CBOOOAHHIX payu- 
AJIOB. 

MspecTHo, uTO OCHOBHEIMH UpOLykKTaMM KPeKHHLa Nponana ABAIOTCA MeTaH, 
IWJIeH, BOLOpoR u MIpONHNeH; B MeCHbIUMX KOJIMUeCTBAX OOpa3yeTca 9TaH. O6- 
A30BaHHe 9TUX TIpOAyKTOB, coracHo Teopuu Pajiica (') pacnana oprannuecKkux 
peIUHEHHU, IPOMCXOANT lo cmeqyromlel cxeme: 


a) GHgCH, CH, = CH, 4+C.H: 


) 6) CH; + CHsCH,CHs—> CH, + CH,CH,CHg: 


B) CH,CH,CHs— C,H, + CHs; 
r) CoH; CoHy +H; 
nm) H + CHsCH,CH;— Hy + CH sCHCHs; 


e) CHsCHCHs—> C3H, +H; 
2%) CHg + CHg— CoHe. 


| IlpumMenenue Me€¥UCHbIX ATOMOB B HCC JICIOBAHHH KPCKUHLa UOSBOJIAeCT OTBETHTHL 
BONPOC, ABJIAIOTCA JIM YKasaHHble NPOAYKTEI KPpeKUHTa WpONwaHa KOHCYUHbIMH 


jagdUTebHYIO MO KOMMUeCTBY LOOaBKy OJHOFO M3 MPOAyKTOB peakunu, MeueH- 
TO payuoakTUBHbIM H30TOMIOM yruiepofa C™, u HaOmOfad aKTMBHOCTD B Tex 
IM MHBIX IpOMyKTax PeaKIlMM, MOXKHO CelaTb HEKOTOPbIe 3aKJIOYeHHA O Me- 
JHU3Me KPeCKHHTa. . 

| Jlanuasa pa6ota Oblula MocTapseHa C WembIO H3Y4YHTb NoBesenue sTuseHa, 00- 
isylomeroca lp KpeKuHre mponana. B paGOore Opi MCHOMb8OBaH KMHCTHUe- 
lMii MeTO IpuMeHeHus MeveHbIX aTomos (?,*), paspaOoTaHHbIii OHM U3 aBTO- 
is. [Ipumenenue sToro MeTOZa MOsBOJIAeT YCTAHOBHTb NOCcIeLOBaTeLHOCTh 
pPasOBaHUA OMHUX MPOLYKTOB U3 Apyrux, a Tak2xKe paccuuTaTb CKOpocTH oOpaso- 
HUA HW PpaCXOMOBaHHA OTAENbHLIX MPOLYKTOB peakMH, a Ha OCHOBaHMM 3HaHHs 
lopocTeli 9/eMCHTaPHBIX MpPOMecCOB OMCHHTb KOHMeHTPallHH MPOMexXYTOUHBIX 

ayuKaJIOB. 

ae eae npolaHa B CTATHYECKUX YCOBMAX B KBaPIeBOM ees 
iOHHOM cocyfle O6beMOM 725 MJ B TeMIIepaTyPHOM HHTEPBawie 530—580 . ITpo- 
H CHHTe3HpoBasICA HaMM U3 OpOMUCcTOrO npomuta yepes MarHuliopranuyeckoe 
juuenne.Iocne uncrKu Mponan comepxa 0,5 %92TaHa Hu I—1,5 />TPOMReH A, 
MCXOJHOMy mpomany B KouMuecTBe 1% NoOaBIAJICH MeYCHBIM STHJIEH Gaels 
IMrOTOBIeHHbI u3 BaC!4O, (*). YMeubHad aKTHBHOCTb BBeeHHOrO STUJIeHa 
TaBasa 38,8 »C/mMomb. HauampHoe JaBleHve CMe€CH B PeaKI[MOHHOM Co- 
€ BO BCex ONbITax OplIo OHO HW TO 2%e — 304 MM. 
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TipokykTbl KpeKWHTa pa3yelaucb MeTOJOM xpomatepMorpaun (°, mm 
cxKHrauch 10 CO, KoTopaa yaBMBasacb OapuToBoli Bozon. M3 KapOouatTa 6a- 
PHA MPHTOTOBMAIHCb OOpasiipl LIA W3MepeCHHA AKTHBHOCTH Ha TOPMOBOM CYeTYHy 
Ke. Ha puc. 1 npescrapmeHbl KMHeTHYeCKMe KPUBbIe paciiafa Npolana, coneps 
xaulero 0,5% stana u 1% MeueHoro 3THJIeHAa, IPH pasHbIx TemMlepaTypax. Quep) 


10 20 OO MUH. 


Puc. 1. Kuneruueckue KpHBbIe peakKUHH TepMMyeCKOrO pas3- 
JlOxKeHHA Mponana: 1 — 580°, 2 — 554°, 3 — 532° 


rua aKTMBalWM CYMMapHOro Mpomecca KpekuHra usmMeHsetca oT 68 000 Kan/Mos 
qa 3% npespalleHusa mponava Jo 72500 kan/Monb Aa 14% npespajenua.— 

PamuomerpHuecKHii aHaIM3 NPOMyKTOB KpeKHHa MOKa3aul, YTO KPOMe 3ST} 
jleHa OOuIbINOH YLeIbHOM AKTHBHOCTHIO OOnaaer stTaH. Ha puc. 2 Jano u3MeH) 
Hue YeJIbHOM AKTHBHOCTH 9TH eHa (/) u aTaHa (- 
C rlyOMHOH npeBpaleHHA Aa 3 cepuli OnbIT 
IIpH pa3HbIxX TeMlepaTypax. YyetbHad aKkTH 
HOCTb STHIeHa & NaflaeT BCIeqcTBHe pa3s6aBu' 
HHA MeyeHOrO 9STHJIeHa oO6pa3yIOuluMcaA Mf} 
KPeKHHre HeaKTHBHBIM STHIeCHOM. YembHasd a, 
THBHOCTb 9TaHa 8 B HauaJIbHbIi MOMCHT BPeMeF 
paBHa HYyJIIO, TaK KaK B HCXOJHOM cMmecu coset 
XKHTCA HEMCYCHbIH 3TAH; 3aTem 8 pacTeT, up 
XO4a uepes MakcumyM. MaxkcumMyM yJeJIbH 
AKTHBHOCTH 3TaHa JieKHT Ha KPHBOM H3MeHEHI 
YJleIbHOM AKTHBHOCTH STHJIeHa; B COOTBETCTBH 
c oOmuleH TeopHel KHHeTHYUeCKOrO MeTona 9 
yKas3blBaeT Ha TO, 4TO 9TAaH OOpasyeTca Hen 
cCpeCTBeHHO M3 9STHUIeHA. 

Puc. 3 MOKa3bIBaeT COOTHOUIeCHHE MeX, 
KOJIM4eCTBOM peBpalleHHOro B XOfe peakIt 
STHNIeHa WH OOpas0BaBIUIMMCA KOJIM4eCTBOM 3TAE} 
KouuuecTBo o6pa30BaBuleroca sTueHa C’ 
yueTa ero pacxofoBanua (/) noycunTaHo c 
MOL{bIO KHHETHYeCKOrO MeTOAa 10 dopmyvie 


pelu/mmone 
39 


AP --,rrcrjr / 
c’=(Cdinz, 
Puc. 2. Vismenenue yebHOH ak- 
THBHOCTH STuJIeHa (1) H 9TaHa (2) 


B xofe peakuuw#: @H O—T= rye C — oH TDANHA OT 4 
—532°:6 u2e— 554° dn e—5a0r; TA Cc QHnentpel HJI€Ha B XOMe peéy 


a¢ud—CsH,6,2exe—CsH, 44MM, OTBevaiomlaa yyenbHOH aKTHBHOCTH 95 
; i: yleHa «. 


Kpupas 2 noKka3bIBaeT H3MepeHHOe B OLbITAX HaKONeHHe STHMeHa, KPHB) 
Oo — HakollieHe 9TaHa B xofle peakiuH. KowMuecTBo MpeBpameHHoro 3STH/E 
Ha — pasHOCTb M@ex*Ky KpHBbIMM J u 2 — COOTBeETCTBYeT KOMYeCTBY OOpa' 
BaBllerocad STaHa B Tpesenax TOM TOUHOCTH, C KOTOPOl H3MepeHbI KOMMYECT) 
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pTaHa HW STHJIeHa H CXOAMTCA OalaHc 110 aKTHBHOCTH BBeJCHHOFO 9THJIeHa UH aK- 
TMBHBIX NPOAYKTOB KpeKuHra. ITO NOATBepxMaeT, YTO IPH KpeKuHTe MpomaHa 
pTaH OOpasyeTCA TaBHbIM OOpasoM M3 STMJIeHa, a He NYTeM peKOMOMHAlMH Me- 
(HJIbHEIX PaluKasOB, KaK IpeANONaramocb pavee. Cneqyer 3ameTuTh, YTO C yBe- 
WIMUEHHeM TIYOHHEI peakKHu pacxoxse- 
J]HH€ MEXy KOMMYECTBOM T1peBpalleHHo- 
| O STHIeHa HM OOpas0BaBIeroca 39TaHa 
t peBbliuaeT OWMOKH U3MepeHHii. ITO 
WYKa3bIBaeT Ha BOSMOKHOCTh OOpasoBa- 
MA M3 STHeHa [pyrux MpoyKToB Ha 
| 
| 
| 


MMO/ 


f6omee YTuyOoKuxX cTaquax kpeKuura. 

Ha ocHopaHav pajuKaJIbHO-lenHor 
X€MbI KPCKHHTa YrIeBOAOPOAOB MOXKHO 
MpeACTaBUTh CeLYIOUMH WyTb oOOpaso- 
wBAHHA STaHa U3 STHJeHA: 


CH, + H > CHH;; (2) 


OTH, 1 Cally = CAH, CaH;; (3) 


CHH, ++ Hy CMH, -F H. (4) 


Pp 9 Puc. 3. PacxonoBanue STHIeHa H OOpaso- 
aS (2) MpoTeKaeT serkO, C payne strana pH Kpekunre nponana: /—xo- 
HeprveH akTuBaluu E<5000 kan/Momb auuyectB0 o6pasoBaBuleroca atueHa (663 


(7). TanpHelitiiee IpeppallieHve STUIbHEIX YueTa ero pacxofoBanus); 2 — HakoreHHe 
f Gc H STHJIGHA; So — HakoneHHe 93TaHa B xoe 
pawUKaJIOB ——- peaKUHH Ustls C OTPBIBOM peaxnuu. YVenosuble o6o3HaveHHA Te 2%«e 


MTOMOB HH OT HacbIIeHHbIX MOJIeKYJ 4TO Ha puc. 2 

Vel, uu Hy. 

| SHaHMve CKOpOCTH W, 2eMeHTapHoro Mpouecca (2), WIM, YTO TO Ke caMoe 
CKOPOCTH pacXOJOBaHHA STHJeHa, MO3BONAeT OMCHUTh KOHMEHTpallMio aTOMOB 
IH B 30He TepMHYecKOrO pasJIOXKeHHA WPOMaHa. Wy MbI ONpefeAeM Kak pas- 
|HOCTb CKOpocTeli O6pa30BaHHA STHJIeHa W, HM CYMMAapHOrO HaKOMJIeHHA STH- 


d (CHa) 
e€Ha Co BpeMeHeM Saya 5 
dl d{[CoHa] 
wy = — (GH GAG (9) 
| dl 
| Wy = —_ [Co bal — ° (6) 


| Omuaxo u3 ypapuenus (5) u puc. 3 BUHO, YTO OlleHKa 3HaveHHH W, Kak 
|pasHOcTh JBYX OU3KUX NO BeMUHHe CKOpocTelt He MOMeT ObITb Clesana JocTa- 
TOUHO TOUHO, XOTA MOsyYeHHble TAKUM OOPasOM CKOPOCTH pacXoMOBaHHA STH- 
jleHa VW OIM3KH TO BeWUMHE K CKOPOCTH OOpasoBaHA STaHa H3 STUeHa, Kak 
IsTO CueOBaO OXKUJaTb U3 NPMBeeHHbIX Bbillle paccyKJeHuH O COOTHOIMeHHAX 
IKOIMUeCTB TpeBpallleHHoro 9THeHa M OOpasoBaBlleroca sTana. 

| Yuurbipad, ITO CKOpOcTb pacXOfOBaHHA STaHa B YCJIOBMAX HallIMX OMNbITOB 
(Masia, Mbl MOXeM IpH MOMOMIM KMHeTHYeCKOrO MeTOJla PacCYHTATb CKOPOCTb 
joOpas0BaHua STaHa M3 STHMeHa 

' Wo,H, = Bs (7) 

CoH. Cd 
rae Icu1,=BIC,H,] ecrb oOmlaa akTHBHOCTb 9STaHa. 

Cpefuee 3HatieHHe Wo,H, OM3KO K TOM CKOpOcTH oOpasoBaHa STaHa, KOTO- 
pad Moxer ObITb MoulyseHa H3 HaKJOHa 9KCMepHMeHTaJbHOM KpHBOM HakoMe- 
luua ostana. Vcnonp3yxa ia OlleHKM KOHMeHTpaltuu atomop H mo peakuuu (2) 
CKOPOCTh OOpas0BaHuA 9TAHA Wo,H, 

Wy = Wco.H, = eee RE [C,H] (H] (8) 
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vu nopcrasaaa f = 0,01, Ry = 10°! cm?-cek ?-MoseK. * E = 5000 kan/Moub. | 
Mbl NomyuuiH sHayenua [H], npupeyennpie B Taos. 1. 

Jina OUeHKM KOHUeHTPallMH HOPMAJIbHbIX MIPOMMbHbIX pafMKaJIOB MbI HC- 
(lomb3OBaIH CKOPOCTH W, OOpas0BaHHA aTHJeHa, ToAcuMTaHHble Mo PopMywe} 
(°). Kak cueqyer u3 cxembl Paiica, HOpMaJIbHbIe MpOMMJIbHbIe PadUKaIbl pac- 
najarorca Cc OOpas0BaHveM STHJIeHa M MeTHJIbHOrO pajlMKawa 


n-CgH, —> C,H, 49CHy. (9) 


CKopocTb 9Toro Mpollecca, paBHad CKOpocTH oOpa30BaHuA STHJIeHa, MOxKel 
ObITb 3alucaHa Tak: 


eo =_e"F [a-CsH,]. (10 | 


Jini  pacueta lw-C,HeI MbI B3AIM 3HaveHHe E = 28000 xkan/Mosb.§ 
B ra6n. 2 npuBesenbl NouyseHHble 3HaveHHA KOHUeHTpalui. ; 

CylelaHHble B 3TOM paGoTe C MOMOMIbIO KHHETHYECKOLO MeTOa OLCHKM KOHILCHT 
paluit paluKasoB H aTOMOB B 30He PeaKILMM YKaSbIBAaIOT Ha BOSMOXKHOCTH ]aJIb' 
Heimero pasBUTHA STOFO MeTOMa B HallpaBJICHHu H3YYCHHA SIEMeHTapHbIX CTaM 
CJIOXKHBIX IIPOIeccos. 


Ta6dnauna 1 Ta6Omuna 2 
Konmentpaiua aromop H_ mpu Konmentpauua pawuKkasos 4-C3H, 
Kpekuure mponana, T = 580° Ip Kpekuure mponana, T = 980° 
IIpespamjenue eligi TIpespanjenue, i pe 
uponana, % —- % 
cm cM? 
Re D0) 4,1 
8 aS) : j 
10 yy 6 2,6 
10 2,0 
13 1,6 oe 
: g 13 ie 
- we 16 1.6 
18 dee , 
20 4.4, 


B 3aKmioueHHe aBTOpbl BbIpaxkaioT OlarogfapHoctp JI. A. Maprouuc. 
H. II. Kettep u O.A. Tonopunoli 3a KOHCYbTaIlHM HW NOMODIb NpH CHHTe3e Me 
yeHoro 9THJIeHA. | 


VucrutytT X¥MuYecKoH PusHKH Ilocrynuio0 
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HTorsagn Akagemun nwayr CCCP 
1957. Tom 115, Ne 2 


®H3SHYECKAA XHMHA 


r. B. CAMCOHOB u H. Tl. KY3HELLOBA 
MEXAHH3M COPBUMH AHMOJIAPHbIX HOHOB HOHHTAMHU 
(ITpedcmaeneno axademuxom IT. A. Pe6undepom 6 II 1957) 


JlunouapHble HOHbI (AMHHOKHCJOTHI, NOMMMeNTHAL, OeKM B pacTBOpax ompe- 
JeeHHOM KHCJIOTHOCTH) HECyT OMHOBPeMeHHO MOJIOMKUTEbHbIC MU OTPHULATeIbHbIe 
3apANbI. ITO CBOHCTBO HE MOXET He CKa3aTbCA Ha Mpowecce UX CopOuuu HOHUTA- 
MA, B OCHOBe KOTOPOYLO JEXKUT ZIIEKTPOCTATHYeCKOe BSAHMOMEHCTBHE HOHOB C HO- 
| HMTOM. 

. Becsyuae copOuvv TMNOJIAPHbIX YOHOB, B OTAMUMe OT COPOMMH MOHOB Cc OL- 
HOMMCHHbIMM 3apxaAyaMu, HapaAy C SIeEKTPOCTaTHYeCKUM TIPHTAKeHHeM JO2KHO 
HaOs0AaTbcA HU 3MeKTPOcTaTMuecKOe oTTamIKHBaHHe. Ha 2TO OGCTOATEMbCTBO 
flo cx lop He OOpamtasiocb BHUMaHNe. B HanGomec 3HaUNTebHbIX padoTax, IIpo- 
BeEHHEIX B 3TOH OOmacTH (',”), B KO- 
TOpbIxX U3y4aslacb MuHamuKa cop6unn = 7°” 3 
“aMMHOKucHOT MOHOOGMeHHbIMM cMo- 7” joao ug tee eee oat 
| aM W cTaBuslach 3afaua yCTaHOB- he : 3 
JICHHA 3aKOHOB MOCIeLOBaTeMbHOCTH | gays 
| BBITeCHEHHA HOHOB AMHHOKHCJIOT © 
| € HOHHTOB, HCIHOb30BaHbI OObIUHDIe 

| mpesqcTaBseHuaA OMexaHH3MecopOunH 4002 f 

| HOHOB M He yyTeHO cBOeobpasHe IH- n tie 
| TIOJMAPHbIX MOHOB. 

| B pesybTatTe TpopeleHHbIx HaMH 
| MCCJIEJOBaHHN yalocb NOKa3aTb, YTO Puc. 1. OKBuBaseHTHOCTh OOMeHa KaTHOHOB 
| ESC nearer a 
| KaeT M10 3aKOHaM, ye Beno ou pair we KATHOHOB nna teas: 
| IMUHBIM OT 8AKOHOB COPOWMM HOHOB, jeyrpauua uonos Bogxopora; 3 — cymmapnaa 
Hecymlux 3apAbl OMHOTO 3HdKa. KOHUeCHTpauHA KaTHOHOB awlaHHHa H UOHOB 
| OnpiThl UpoBolusNcb C aMMHOKHC- Boopona | 

siotamMu. KoHieHTpallua aMMHOKUC- 

NOT onpeyeisiach HMHTHIpHHHEIM MeTogom. Konuentpanuna MOHOB HaTpua 
| ompelenasach ypaHMl-alleTaTHbIM MCTOJOM, a HOHOB BO,Oposa — pH NoMOMM 
| CTCKIAHHOTO QJIeEKTpOa. 

| TIpexye Bcero 6bIIM MOCTaBJICHbI OMBITHI IO H3YUeHHIO 9KBUBAJICHTHOCTH 06- 
| meHa. AMHHOKUCJIOTHI PIMUMH, alaHuH MH JIeHUMH COPOMPOBaINCh B AMHAMHUeCKHX 
| yeuIoBUAX Ha cypdocmone CJIB-3 (Bp H-bopme). B Kaxkom ompite Opasca | r 
| CMOJIbI; KOHIeHTpaluA UCXOMHbIX pacTBopoB amuHoKucoT 0,01 NV. Bo scex 
| oMbiTax OblIO YCTaHOBeHO, YTO B Mpowecce COPOMMH AMMHOKUCJOT BOAOPOLHOK 
| dopmolt cypcocmoubl He MpOMCXOAUT BbIZeMeHHA MOHOB BOAOposa B pacTBop, 
KHCJIOTHOCTh PaCTBOPOB He MeHHeTCH. 

OKBUBAJICHTHOCTh OOMeHa Oba u3sy4eHa TakxKe HM B OOPaTHOM Mporecce — 
“Tip BEITecHeHuN amMHOKUcoT 0,01 V pactsopom HCl. Kak sBuguo usa puc. 1, 
B 9TOM CJlyyae HaOMOMaeTCA NOMHAA SKBUBAJICHTHOCTh Mex TY KOJIMYECTBOM N0- 
TIOWeHHbIX HOHOB BOOpoa H KOJIM4eCTBOM BBITCCHEHHbIX MOHOB aslaHHHa 
(B 3TOM CyIy4ae HEOOXOAHMO IIPHHHMaTb BO BHHMAHMe JIMIIb Ty 4YacTb ananuna, 


KOTOpad HaXOMTCA B pacTBOpe B BHe KaTHOHOB). 


0004 
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Homyuenunle pesysIbTaTbI NOSBOMAIOT BbICKa3aTb IIPeAMOJIOMKEHUE O MexaHaga | 
copOuun WuNOApHEIx HOHOB Ha H-oOmenHuKax. CopOuua IpoTeKkaeT lo cxemey 


RSOg H+ + NHfR,COO~ = RSOgs NHJ + R,COOH; 
R — pagukan nommmepHoro KaTMoHuTa; R, — paquKas AunonApHorO MOHA. jf 
B coorpeTcTBHk C STON CxeMOl CuefyeT NOMaraTb, YTO MOH BOAOPORa HE BbI-i— 
XOMMT B pacTBOp, a MepeCKaKHBaeT Ha OTPHWaTeIbHO 3apAXKCHHBIM KOHEI WM-f 
NOJAPHOTO HOHA, B PesysIbTATe YeroO AMNOMAPHHIM MOH IpeBpailaeTca B kaTHO | 
WM copOupyercs 6e3 seKTpocTaTHuecKMX TOMex. 
O6paTHbli Mpomecc — BbITeCHeHHA AMHHOKHCIIOTbI MpOTeKaeT CJICAYIOWAM) 
o6pa3om: | 
RSOs NHj R,COOH + H*t = RSO3 Ht + NH} R,COOH. | 
AMuBOKUCIOTAa B pacTBope 3f/eCb HAXOJMTCA B BUJe KaTHOHA, TaK Kak pac- 
TBOP OGslallaeT 3HAUHTeIbHOM KHCJIOTHOCTHIO, IIpH¥eM CYyIIeCTBeEHHO, ITO 9KBUBA-; 
JICHTHOCTh OTHOCHTCA TOJIbKO K YKa3aHHOMy 3fecb Npomeccy. UacTb awaHHHa,, 
KOTOpad Tpeppamaerca B MHNOMAPHHI HOH (61u30cTb pH u pK), He AouKHa 
VUHTHIBATbCA. 
Helitpamusatuio KapOOKCHJIbHOM TpynMbl y WUnOMApHOrO HOHA, CBASAHHOTOM 
C HOHHTOM, BIOJIHe MOXKHO JOMycTuTb, HECMOTPA Ha BbIcoKoe 3HaueHve pH (7), ) 
TaK KaK B3a@HMOJeHCTBUe C HOHHTOM pe3KO MeHHeT CBOMCTBa HOHAa. OHaKO Hel-) 
TPau3salnNA 3apsaya KapOOKCHJIbHOM TpyNMbl, ecTeCTBeHHO, HeEBO3MOxKHA IPH 
HCHOIb3OBaHHH HaTpHeBoH UJI, BOOOMLe COMeBOH CPOPMbI CMOJIbI, TAK KaK COJIb 
KapOOHOBOH KHCJIOTEI BCerfa AMccouMupoBaHa. BBuAy STOrO AMMOJIAPHEIC MONI 
JOMKHbI COPOMPOBaTECA C OONbINMMM 3aTPyRHeHUAMM Ha HaTpHeBoH MopMe 
CMOJI 13-34 KOHKYPCHUMM SJIeKTPOCTaTHYeCKOrO IIPUTAKeHHA MU OTTAIKMBAHUA. | 
Pe3yIbTaTbI, IPHBeMeHHBIe B TAO. 1, MOMHOCTHIO STO NOATBepxKaioT. HaTpue- 
Bax (opma cysbcdocmom CI[B-3 u CBC-2 cop6upyer Bo MHoro pa3 MeHBIUee KO- 
JIMUCCTBO AMMHOKUCJIOT, 4YeM BOJOpoaHaa copa Tex »xe cmo. EmkocTu copOuHk 
3eCb H Jlasee onpesesaAIuch JMHAMHYeCKHM MeTOJOM. 


Ta6Oauna ft Ta6auna 2 
EmkocTb cop6uHv aMMHOKHCHOT cysb- EmkocTb CopOUHH aMHHOKHCJIOT cybiocmono 
d@ocmosaMuv B BOAOpOAHCH HU HaTpHeBOL CH®(Na) u KapOoKcumbHOn cmom0l K®Y(Na) 


copmax W3 BOAHOTO H BONHO-alWeCTOHOBOTO PpacTBOpa 


) 


EmkocTb cop6uHH B Mr-9KB/r 
EmkoctTb cop6uuH ee Pe 


B MI-9KB/r 


a Asmomo- AMHHO- 759% 
MOJIbI He UIGHk Loa, oaeearer G us 75% alleTo= 

KHCJIOTHI Gea NG toons MOWJIEI KHWCJIOTEI mfacre (ued HOBOFO 

‘ cMOMBI CMOVIBI pacTBopa 

CJIB-3 | aunuH Dee 0,02 K®Y | Tanune 0,14 0,82 
CJIB-3 |Anmanun 1,75 0,041 K®Y | Asnannu 0,086 0,67 
CJIB-3 |Jlet#mun ie 92 0,08 CH® | Taunus 0,098 0,62 
CBC-2 | amon 1,2 0,044 CH® | Anan - 0,054 0,286 


BumsaHue OTpullaTesbHOrO 3apsla KapOOKCU_HO rpynnel B mporecce cop6- 
WMH TMNOMAPHbIX HOHOB MOXKET OITh B H3BECTHOM Mepe YMeCHbILeHO IPH HCHOUIb- 
30BaHMM PaCTBOPOB C NOBbIINCHHOM HOHHOM CHJION B Pe3yJIbTaTe 9KPaHUpoBaHuA 
3apsla KapOOKCHIbHOH rpynmbl. OnbITbI, HOCTABJICHHEIe C IleIbIO H8YUeCHUA COp6- 
WMH aJiaHuHa HaTpueBon dopmor cmoubl CJIB-3 us pacrBopa, coslep»Kaiiero asa- 
HHH C KOHWeHTpaven 0,01 V uv noBapenuyt1o cob pasmMUHEIX KOHNeHTpalnit, 
NOATBEPAMIM STO cooOpaxenne. Kak BHAHO U3 puc. 2, np yBemMueHUM KOHILeHT- 
PallMM NOBapeHHOM COJIM EMKOCTD COPONMM allaHuHa CHayasa BospacTaeT, a 3a- 
Tem yObiBaeT. Bospacranue €MKOCTH CBASAHO C SKPaHUPOBaHHeM 3apsaza Kap6o-) 
KCHJIBHOM TPynNbl, €2 YMeHbIUeHHe eMKOCTH — Cc KOHKYPHPYIolluM JeHCTBHeEM 
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(OHOB HaTpux. HeoOxogumo nofuepKHyTs, YTO Ipu cop6muM HOHOB c 3apayamu 
WAHOTO 3HaKa YBeIMYeHHe KOHIEHTPalluu KOHKypupylollero wOHa MOxKeT IIpu- 
#CCTH TOJIbKO K YMCHbINeCHHIO EMKOCTH COp6nuH. 

Bropot cmoco6 oca6neHua JelicTBud KapOOKCHIbHO rpynnel B miporecce 
lOPOWMH AMMHOKUCIOT COCTOUT B MPHMeHeEHMM alleTOHa B KayecTBe pacTBOpH- 
seua, TaK KaK B alleTOHOBOM pacTBOpe KapOOKCHJIbHad rpyiiia aMMHOKUCJIOT HE 
yccolMupopaHa (*). B Ta6n. 2 NpuBexeHbI pesybTaTHI ONpemeeHHA eMKOCTH 
FOpOWMM TIMIMHa W allaHuHa KapOoKcibHOH cmMonol K®Y u cyapcocmo- 
noi CH® (06e cmompt B Na-opme) us 0,01 N pacrsopa amuHnoKucuoret 
75% aueTroHe wu B Bose. M3 Boguoro 
bacTBOpa AMHMHOKHCJOTa copOupyerca 
peCcbMa He3HaunTebHo. IIpu nepexoge 
K BOJHO-alleTOHOBOMYy. pacTBOpy eM- 
KOCTb COPOMMM 3HaAUUMTeJIbHO BOspacTaer. 
| Bausuue Kap6okcusbHoh rpynnst 
Ha COPOUHIO AMHMHOKHCJIOT KAaTHOHATaMM 
JOUXKHO, OUCBHHO, CKa3bIBaTbCA CJa- 
pee TaK%Ke IPH yBeMueHHH paccTos- 
HA MexK]y aMHHO- 4 KapOOKCHJIbHbIMU 
rpynnamu. Jia usysenusa sto 3aKOHO- 4 
IMCPHOCTH ONpeyemaIuch eMKOCTH cop6- Puce. 2. SapucumocTb NomHOH JHHaMuyecKolt 


_ @MKOCTH cop6uHH amanuHa cmMonol CIIB-3 
jan AMMHOKUCHOTH (TIMWMH), umer OT KonWenTpanuH NaCl. Ucxogzuan KonueH- 


raya ((MrIMWMH) Tpunentuya (mer ToauHA ananuna 0,01N. C — xontenTpauua 
[MJI-IeHUMJITIMIMAH) cMomnol CBC-2B8 NaCl (B HopMambHocTs#x) 
a-~opme. EmxKocTb cop6uuu ranmuna 

coctapaaeT 0,044 mr-9Kp/r, funentuna 0,208 wmr-sKB/r uw TpunentTuga 
),214 mr-9kB/r, YTO NOATBEpxKMaeT 3HavYeHHE PACCTOAHUA Me@KAy NMOMOKUTEMb- 
HbIM HU OTPHUaTeJIbHbIM 3apAOM B Tipoecce copOuHH MUNOMAPHbIX HOHOB Ha 
tomeBouw dopmMe CMO. 

TlonyueHubie pe3yJbTaTbl CTaBAT BOTIpoc O MepecMoTpe BcCel CHCTeMbI MHTep- 
WIPeTAaMH IpoleccoB COpOlMMH AMMHOKUCJIOT, MelmTHLOB M OesIKOB U OTKPbIBaIOT 
OBbI€ BOSMOXKHOCTH JIA H3OHPaTebHOTO OTAeENCHNA AMMOJIAPHbIX MOHOB OT 
IBCeX JIPYrHX HOHOB, HallpHMep, C HCHOMb3O0BaHHeM JBYX (PHJIbTPOB CO CMOJIaMu 
3 coueBoli 11 BOAOpOsAHOK dopmax. B sto cucTeme OuNCTKH Ha TepBoM *usIpTpe 
| OpOupyloTca KaTHOHHI, a Ha BTOPOM — OHM JMUIb AMNOMAPHbIe MOHbI. Spec 
jf ae OMMH H3 MpHeMOB WpakTMyecKoro NPpHMeHeHHA ycTaHOBJIeHHOrO HaMH 
IMexaHusma cop6muuu JunomapHEIx uoHOB. Ha ocHOBaHHN pa3BHTbIX lipescTaBJe- 
HUH BO3MOXKHO MpelOKUTh SOMbUIOCe YNCIO BapHaHTOB MeTOJOM u38ONpaTelb- 
HOW COPOMMH AMNOMAPHbIX HOHOB. 

| Ilpunocum OnaromapHocts P. B. Tovomapesoh, npHnumapmei yuacTue B 
MOCTaHOBKe HEKOTOPbIX OTIbITOB. 


Me-3k6/ 2 
7 


4a 


VYuctTuty? BbicokKOMOseKyApHbIX CoeqHHeHHl Ilocrynuno 
Axkanemuu HayK CCCP 7 VII 1956 


IMTUPOBAHHAA JIMTEPATYPA 
! 1S. M. Partridge, G R. Westal 1, Biochem. J., 44, 418 (1949); S: M. Part- 
ridge, Biochem. J., 45, 459 (1949); S. M. Partridge, R.C. Brimley, Biochem. J., 


4, 513 (1949) 48, 313, (1951); 49, 153 (1951). 2. C. N. Davies, Biochem., J., 45, 38 (1949): 
P K. LS n ae Tp Se ta ; m-Lang, Hoppe Seylers Zs. Physiol. Chem., 178, 32 (1928). 
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Jloxnann AkayemMum HayK CCCP 
1957. Tom 115, Ne 2 


PH3HYTECKAA XHMHW 


E. MW. CMArHHA, B. C. KYLLEB u b. &. OPMOHT 


3ABHCHMOCTb TENJIOT A CBOBOAHbIX SHEP it 
OBPA3OBAHH A HATPHAOB WHPKOHYA OT COCTABA KH CTPOEHH)| 


(IIpedcmaeaeno axademuxom B. A. Kapeuxoim 25 1V 1957) 


B murepatype MpHHATO CUNTaTh HATPHWHpKOHUA (aso NOCTOAHHOTO CC) 
cTaBa H TIPHMMCbIBaTb eMy (OPMYJIbI C PasMUHBIMH IeIOUMCJIeEHHBIMH KOS 
unentamu (11°). B coorpercTBHH C 3THM B TEPMOXHMHMYECKUX H TeEPMOJMHaM 
YeCKHX HCCIeELOBAHHAX HUTPHAa WHPKOHUA NOMyYeHHEIe TaHHble OTHOCHMCHH 
K WwenouncneHHomy coctapy ZrN (°, ®, ** 74, ?), 

B yaHHoli paOore, IpHMeHAA MeTOJbI IPpeCMH3HOHHOTO PeHTTeHOBCKOTO MH XH) 
MHUYECKOFO aHaIH30B, MbI WoKasasiu, uro coctaB ZrN ABMIAeTCA TOJIbKO UaCTHBIN 
cayuaem. B cBa3v C STHM, BaxKHO HCCICMOBaTbh 3ABHCHMOCTb H3MCHEHHA TEIJIOTEY 
oOpasoBaHua OT CocTaBa MW CTPOeHHA HHTPpHfa WHPKOHUSA. 


IKCNeCPHMCHTANBHAA WarG Leb 


McxoHbIMH MaTepHasiaMH ABIAIMCh WupKoHui c 1% raduHua (nO JaHHbINe 
CN€KTPasIbHOrO aHasIH3a) HM THWaTebHO OUMMIEHHbIN a30T. Hutpuabl cuHTesupolp 
BaJIMCb B CKOHCTPyHpOBaHHOM Hamu Teun C BOub:ppaMOBbIM HarpeBaTesiem (1°) 
IIpH HayabHOM Bakyyme 10°* mM pt. cT. mpH Temmepatypax fo 2500°K. Pas’ 
HOBeCHOCTb COCTABOB JOCTHTaslaCb YCTAHOBJICHHeM PaBHOBECHOrO JaBJIeHHA a3o'f 
Ta Hay HUTpuAHOK caso. Tlonyyenubie npenapaThl No-Beprasuch XHMH¥UCCKOMYO 
WM P€HTTeHOBCKOMY aHasu3y. TenJioThl O6pas0BaHHaA OMpeesAIMCb TEPMOXHMU 
4YeCKHM CKHTaHveM B MHKPOOoMOe B H30TeEPMHYeCKOM KaslopHMeTpe. TensIoBo 
3HaueHHe (992,3 Kas/rpad) ycTaHaBJIMBaJOCcb 110 CTaHAapTHOH GeH30HHO KUCIOTE)) 
c TemloTrow cropaHua 6329 kas/r (JleHuHrpaycKHuH MHCTHTYT MeTPOJIOrMH) 

Hanuyumee cropanve HUTpHOB Mpoucxoln0 Mp aBseHun KUCOpOTep 
~ 16 aro. IIpu Gouee BbICOKUX JaBJICHHAX MPOMCXOAMO paciblIeHHe MpOLyKTOBH 
Jia Toro uToObl HCKNOUHTD B3aNMOselicTBHe TopsAliell HAaBeCKH C KBaPILeBbIVe 
TursieM (HaBecKa HHTpHa nopsyKa 600 mr), TpHMeHAacb MOLKJayka wey 
upokanenHon ZrO,. HauabHpiii WM KOHeUHBIM WepHosbl cropaHua Opiiu cH 
10 muu., ruiaBHblt 8—10 muH., MoBbINeHHe TeMMepaTypbl ~1,2°. BBodunucel 
NOMpaBK: Ha BbICTyMalolu CTOMONK pryTH TepMomeTpa Bekmana, Ha MoTepic 
Tella KaJIOPHMeCTPOM BO BHEIIHIOIO Cpey, Ha W2xKOYJIeBO TeIO, BbILeTAOMeecsap 
Ip MpOlycKaHHH 9JICKTPUYECKOLO TOKA Yepes IIaTHHOBYIO MpOBOOKy (pH noL-} 
»*KHraHuM Mpenapata). [lpoxyKrbl cropanus Takxxe NOABeprasuch XMMM4eCKOMY.K 
WM peHTreHopcKomy @asopomy aHau3y. Ha o6HapyxeHHbIi aHasIu30m HeOrO-}) 
PeBLIMA HATPUA uM yruepod nos«KuraTeA — TOHKOM xXJOoMYaTOOyMaxHOH TKaHH| 
(*°) (coorsercrBenHo 10—15 mr u 1—2 mr) — BBoguuuch nonpasKn. Haiizennil 
CJI€QbI AS0THOM KUCJIOTHI, NOMPaBKa Ha KOTOPY10 BHIXOAUT 3a Mpesembl TOUHOCTH.| 
Crempt CO u oKucH a30Ta B ras0Boit (base He OOHapy2xKeHBI. TBepypie IIPpOLYyKTHI) 
cropaHuaA WeHTHuHBI c ZrO, MOHOKJIMHHOH. i 


‘l 

PesyabTaTH HCCMeROBAaHHA 
Houyyen pay HATPUAOB UupKOHUA oT cocTaBa ZrNpo,56Oo,02 HO ZtNy oOo.04-) 

B 9TOM MHTepBase BCe COCTaBbI HMeIOT KyOHUeCKy1o rpaHelleHTpHpOBaHHyW |, 
pelleTky C NepHoyom ufenTuyHocTH 4,586,+-0,001 A. Sro noKasprBaet, To} 
He BCerla NOCTOAHCTBO NepWoOfla pellleTKH MOXKET CJIYKUTb OKasaTeJbCTBOM) 
354 


Pasbl NOCTOAHHOPO CocTaBa. TenorTbl O6pas0BaHuA HUTpHAOB (cM. Ta6m. 1) 
HBBIUHCJISUIHCb 110 ypaBHeHHIo 


Ww 
ZtN,Oy + (1 =) Oz = 2103 + 4 Ny. (1) 


[Suauenne AH%.. qua ZrO, B3ato —261,5-40,2 kxan/Momb (1%). 


WAOmMin wa 4 


Ra | b a ee 
“tsheuten, onde Hag Emusennay 
s 2 S25 S i Cpo6ogu. sxepr.| = . = 
opmy na S 2 Bele S&S | Shog [C6Pas0n. AFogs] Bae) | Ee 
5) OOM er 1 8S Ons a qua 6eskucno-| BEGNIZ - 6 Boal s 
Up HAA = = 8 wk = g _| ZN POZHBIX ge5 - 2 ao = z 2 
S 52 Bie AIS css) HHTPH OB Pre a8 S 
= ae BES v Ig KKaJI|MOJIb Hx y See aes 
oO Ge) = Ss} a. 
= Ee Essie 4k Es eee ee le & 
}ZtN10p 04 4 9873/90, 7-40, 2] 87,9 |—22,9] 9,3 —81,1 —81 
ZTNo 9909p ,03 4,088 ./84 ,5-L0, 5) 82,4 |—20,4| 9,3 —76,3 on ==a\0) 
IZINo 7140p 00 4,586 3/72 ,2--0,9] 72,2 |—16,5) 9,7 —67,3 —84 S73 
ZINo 69 0,00 |) 873/68, 7-+4 , 8] 68,7 |—15,4| 9,7 —64,1 == 88 =A) 
ZINo 5620, 02 [4,585 97,0+0,7| 06,4 |—12,7| 9,4 —92,3 ==10)5) a) 


B ra6a. 1 10 KaxOMy cocTaBy IpHBO_UTCH cpeqHee 3HayeHHe 3 Tpex 
Fonpeyenenui. Kak BHAHO H3 TAOMMIbI, TeNOTH OOpas0BaHud M3MeHAIOTCA 
|Ha 3HavHTeJIbHY!IO BeJIMUMHY: OT 

157 500 yo 90 700 Kan/Moub, T. e. kkan/mone 7 
|Ha 33000 Kan/Moub TIpH u3Me- 90 Z 
|} Henuu x oT 0,56 go 1. rot ap- 

| @ekT UMeeT ropa3qo SONbLIy!IO Be- 

| JMYHHY (~B 2 pasa), YeM B CJly- 60 

(uae KapOuguErx cuctem (1%,?°), 
/Orcioqa BbiTeKaeT, YTO HCIONb- 
sopaHve s3HayeHua AQds ANA 
/«ZrN,)» OpvBOAMMbIX B JIMTepa- 
|type (+ 82200 kan/momp (°), 60 

|} 87300 kan/Momb (?%)), MoxKeT 

IIPHBeECTH K Cepbe3HbIM OMHOKaM 

| (70 30 000 Kau/Moub). fe rr FY 08 99 (0 

| Ilo yanubiM XMMMUeCKOTO , , boon 

| ananusa Y yocruras 0,04 r-atoma 

| Kucmopoqa. Ilo muTepaTypHBIM pyc. 1. Kpuppie 3aBHcuMocTH: — AH oo. = 11 (x) 
| nanupm, qua TiN Qoog = 80,4 ana ZrN,Oy (1); AH og =Fa (4) ana ZIN, (11); 
| 0,27 xxan/momp (#4), qua TiO: — AF®,, = fs(x) ana ZtN, (1/1) 

| Qdos = 224,89-++0,06 KKkan/Mosb; 
| Qoos /X— CpewHad TelloTa pac- 
ns Eon B ee usmMensetca OT TiOo,s7 10 TiOj,o09 Ha 
BelmuuHy oT 60,18 go 62,88 KKas/r-aTOM (24); quia ZrNOoos Qz0s = 90,7 


OF 3 17 
+0,24 kkan/Momb (HallM JjaHHble), Wrz ZrOz Qoos = 261,5 KKau/Momb (*). 
Ilpumenue mpapuso Kupeepa, XOporio yAoBeTBOpHIOMeecA B ITOM cy dae, 
nowyyaem CpefHIO!O TeIJIOTY pacTBOpeHuA KMCOpoqa B KyOMYeCKOM pelueTKe 


papuyto 70 kKaJ/r-aTOM 

Ha rpacuxe puc. | qaHbl K 
PUAOB WMpKOHHA OT cocTaBa AA NOM 
Bad JA OeCKHCMOPOMHbIX HUTPHOB. 
paccuMTaHHad BbIGIe BeMYHHAa TEIJIOTH! 


PHBBIe 3aBHCHMOCTH TeIIJIOT o6pa30BaHiA HHT- 
VUCHHbIX pellapaToB Hu pacierHad Kpi- . 
Waa MOCTpOeCHHA NOCJIEHHEU Oblia B3ATa 
pacTBOopeHuA KHCJIOpOfa B KyOuue- 
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CKOH pelleTke HuTpuya. IIpu pacuere Tenor OOpasoBaHHA yu4TeHO cofepmKa 
nue 1% Hf. Ilonpapka JomKHa Onla Obl BBOAUTLCA NO ypaBHeHHIO: 


4 
Qp (2r-+Ht Ny = Qp zeny + [Qp cats) — Qp (zeny) + 7G - 


3Hauenve TeIJOTH! OOpasoBaHuA HUTpHfa rapHuA B3ATO paBHbIM# 
88,34 kkan/Mou (#8). Orcioma cuegyeT, ¥TO Qp (zn ,) = Qpzr+H N, B Upese-f 
wax o1uM6Ku onpira. Tlostomy coyepxxanve 1% Hf mpu uccneqoBanuu TenJi0T 
O6pa3s0BaHuA MOXKHO He YUHTHIBATb. 

B UWuTMpoBaHHbIxX BbIWe padoTrax cofepxanve MmpuMeceH KHCOpoya 
rapHuA He OMpefesAOCh HM JaHHbIe MO TeMOTaM OOpas0BaHHA MpuBOLATCA 


6e3 nompaBox. M3 qaHHEIx mo Qoog TAON. 1 QA YHCTHIX HUTPHAOB (3a BHIUe- 
TOM TEIJIOTLI, BHOCHMOM KHCJOpOsOM), NOJyYeHHBIX H3 rpaduKa puc. | u noe 
FMTepaTyPHBIM JaHHBIM Jit CTAaHAapTHEIX SHTPOMMIt: Sogn, = 45,767 9. e. 
@*); Se = 9,28 + 0,08 2. e., Seas == 9,29°-+- 0,05 5. “e:'(7*)) “MEF stoma 
CUHTAaIM CTaHJapTHble CBOOOJHbIe SHEPrHH HUTPHAOB B 3aBHCHMOCTH OT COjep- 


2KAaHHA a30Ta, HCHOJb3yH YpaBHeHHe: 
Zr + +N = ZrNy. (2): 


Kak BMJHO, SHTPOMHU TBepAbIX cha3 OTMHYAaIOTCA TOoNbKO Ha 0,01 9.e. w 


Ip NoycueTe B3auMHO KOMMeHCcHpyroTcs; BemuunHa ASY,, onpejensetca 6omb-} 


IIMM S8HavYeHHeEM 9SHTPONHH a3s0Ta HM KOSPPHUHeEHTOM *% B YDpaBHeHHH (?). | 


asa OWCHKH M3MeCHCHHA SHTPONHH TIpH Wepexoye OT JIMTepaTypHOrO 3Ha—) 


0 0 ee 
ueHHA Soon K Sez, OCPeM MHKPeCMeHT SHTPONHU asoTa AIA pala HUT 


pos, paBHblit 2,7—2,9 9. e. (°”); MomyaHM uHKpeMeHT S%., [uit WMpKOHUA: | 
9,28—2,8=6,5 9.e. CunTad B MepBoM NpHOsMxKeHHH, YTO BHOCHMaA Ka K]bIM 
TOCMeAYIOMLUM ATOMOM a30Ta 9HTpOHHA OHA H Ta Xe, OPMeHTHPOBOUHO 
NOJiyauM: 


Shoszrn, = 6,5 - 2,8 x + S™, 


k 
rye S°’ — KondurypalvouHad yacTb 9HTpOMU, KOTOpas NosBuTcs pu x< 1. 


Tlocnequaa BbluuciaeTca 0 ypapnenuio: S” =kInW. Jina KyOuueckow# 
rpaHelleHTpHpoBaHHou pemerku ZrN, nosyyaeTca (opMywa, KaK JIA SHTPONHE 
CMelUeHHA OMHapHOrO HfeawbHoro pacTBopa (7%), Tak KaK IPH 3aHATHH a30— 
TOM OKTa3pHyecKHX MexKyoy3smuH N; =x,N,z,=1—x u N;+N,=1. 


S* =— Rie inxet 1 — in 


VspecTubim rpaduyecKMM MeTOJOM (°°) Obl MOACUHTAHbI 3HayveHusA NapyH— 
AJIbHIX MOJIAPHbIX CBOOOHBIX 9Hepruli ZrN, B 3aBHCHMOCTH OT JOH dca 3a- 
HATHIX H H€3aHATLIX a30TOM y3ui0B N; u N, **. Tak Kak KoHUeCTBO aToMoB Zr 
B pellleTKe He H3MeHAeTCA HIM H3MeHAeTCH HeSHAYHTeIbHO NO cpaBHeHHIo 


c N; u Na, To AF%3 3aBicuT TombKO or N; u N, snayuenus AF 353 MPHBOAAT— 
ca B Ta0u.. 1. 


BpuBogu 


1. Viccneqopana saBucMMocTb TelOT HW CBOOOAHEIX SHepruli oOpas0BaHu® 
HUTPHAOB WMpKOHUA OT cocTaBa. B oTmmune OT JMTepaTypHbIX JaHHbIx ycTa- 
HOBJIGHO, YTO HHTPHA WMpKOHHA ABMAeTCA cthasoH NMepeMeHHoro cocTaBa ¢c IWH— 


ae OHTPONUA CMeLICHHA B CyYae OOBEMHOMEHTPUpPOBaHHOH PeweTKH MOJCUNTHIBaNAch B (CPOs 
Paccmotpenne jleeKTOB pellleTKH Kak He3aBHCHMbIX MepeMeHHLIX B TepMO MHHAMH4eCKNX. 
PacueTax BnepBbie BBefeHo IMotrKu u Barnepom B u3BecTHOM padoTe (anys 
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OKOM OOslacTbIo roMoreHHocTH. Hamu nouvlyuenbl mpenapatbl B MHTepBase OT 
ZIN 1,000.04 HO ZTNo,56Oo,02, TEHOTEI HW CBOOOAHbIe SHepruu O6pasoBaHHA KOTO- 
PpbIX HSMCHAIOTCH COOTBeTCTBeHHO oT 90,7 fo 57,5 KKan/Moib u or — 81,1 
yo—o2,3 KkKas/MoJb. 

2. HecMorpa Ha WIMpoKoe W3MeHeHHe B cocTaBaX HUTpHAOB, TellwoTax 


u CBOOOJHBIX SHeprunax o0pa30BaHua, HepHoy pelleTKH lpakTWvecku OCcTaeTCcA 
SLOCTOAHHbIM, 


@Mu3uko-XHMHYeCKUM HHCTHTYT Ilocrynuno 
uM. JI. A. Kapnosa 18 I 1957, 
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PH3HTECKAAH XHMHA 


JI. ®. AXOHTOBA u B. Il. BPYHC 


UCTHHHOE HW JIOHKKHOE PABHOBECHE TiPH HOHOOBMEHHbIX 
MPOUECCAX HA KAPBOKCHJIBHbIX KATHOHHTAX 
C YYUACTHEM HOHA CTPEIITOMHWHWHA 


(IT pedcmaeaeno axademuxom B. A. Kapeunoim 9 IIT 1957) 


B rpenpiqymux padotax (', ?) Hamu OblIO MOKa3aHO, YTO CKOPOCTb HOHOOG6- | 
MeHHBIX IIPOMeCCOB Ha KaPOOKCHJIbHbIX KATHOHHTaX, B KOTOPbIX IIPHHHMAaIOT | 
yuacTHe MOHbI cTpentTomuruHa (Str*’), onpeqemseTca cKOpocTbio ero Auppy3uu 
B Tvly6b 3epHa KaTHOHHTA. 

Ha HeKOTOpHIX THIaxX KaTHOHHTOB CKOpOCTb IIpoHHKHOBeHUA Str?” B 3epHO 
MOcse MOPIOWeHHA KATHOHUTOM HEKOTOPOLO eFO KOJIMYECTBA CTOJIb 3AMEMIACTCA, 
yTO TeyeHHe peakUMH MpakTMuecKH IpeKpaiilaerca MH HacTynMaeT KarkKymleeca. 
(1ox%KHOe) PaBHOBecue. OTO ABJeHHe HMeeT MecTOo mIpuH copOunu Str** Kak Ha 

Na-cbopme (RNa), Tak H Ha H-opme 
makb/e (RH) kaTwouuTa, upHyem B Tocuey- 

6 HeM Culyuae CYILeCTBOBaHHe JIOXKHbIX 
PaBHOBecHH OCOOeHHO CHJIbHO BbIpa- 
»keHO. M3membuenne kaTHoHUTa B Na- 
(bopMe H MOBbINeHHe TeMIlepaTyPpbl. 
copOluH cnoco6cTBYyI0T 6oulee NONHO- 
My 3amemleHuio Na* wnoHOreHHbIx 
rpymn cmoupt Ha Str’* w Tem npu- 
6IM2KalOT CHCTEMY K COCTOAHMIO HC- 
THHHOTO paBHoBecua. JlanbHeimee 
uccmeloBaHue copounu Str** xap6o- 
KCHJIbHBIMH KaTHOHHTaMH NOKasaJo, 
uTO B Tlepexowle CHCTeMbI KaTHOHUT- 
PpacTBOP OT JIOXKHBIX K HCTHHHbIM PaB- 
HOBeCHAM KpOMe TemMepaTyPpbl H JH- 
CHepCHOCTH CMOJIbI OYeHb GOObIUIOe 
3HaueHHe HMeeT KOHILCHTPalluA MH- 
Puc. 1, Sapucumoctb BeMunH cop6unn Stre+ HepaJIbHbIX HOHOB B pacTBope. 3To- 
asa Na-popmpt KaTuonuta KB-4 of Cyy+ B MY BOMpocy HM NocBaAlleHa HacToa- 
pactBope, Temmepatypa 25°; 7 -— pasmep 3epna masv pa6ora. 

KaTuonuta 0,25—0,50 mm, 2—0,08—0,12 mm Vsyuenne HOHOOOMeHHIX TIpolec- 

COB IIpOBOAWIOCb, KaK HW B Hallux 
mpomibrx padorax (', 2), B CTaTHueCKHX YCJIOBAAX IPH MHTCHCHBHOM Pa3MeLIMBa- 
HUM pacTBopa CePHOKHCJO COMM CTpenToMuIHHa Cc KaTHOHUTOM. IIpu cop6unH Ha 
H-copme kaTHOHUTa JIA COxpaHeHuA NOcTOAHHOrO 3HaueHuA PH (~7) B pac- 
TBOP BBOMJICA aHMOoHUT (AOH) OJT9-10 ("). HMccnenopanue mpoBeyzeHo Ha DByx 
KaTHoHuTax — K®DY u II-m o6pasne KB-4 (?). 

Ha puc. 1 nanecenbl KONuUecTBa CopOupoBanHoro Str?* Na-cbopmol cmoupr. 
KB-4 yepyx pa3smMepoB 3epHa 3a 190 vac. KOHTakTa B 3aBHCHMOCTH OT Cya+ 
B pacrBope. Ucxoquan KkonwenTpayua Strs* Bo Bcex CiyyaaxX OCTaBaslacb. 
nocrosHHoH u paBHot 0,026 N. KomnnuectBo Str3*,. copO6upopannoro 3a 
190 uac. KOHTaKTa, ABJIAeTCA MpaKTHYeCKU MpefeJIbHbIM. 

Kak BuyHO “43 puc. 1, yBemMueHHe WUCHepCHOCTH KaTHOHHTA CKa3bIBaeTCH 
Ha BelHunHe cop6unH Str3* TombKO mp Cya+ B Upegeax oTO no 0,5 N. Ha- 
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Qo a py 


% 


Copbupobannerd Str** 


O2 04 Q6 Q8 {0 makb/un 


Cyt ——> 


Had C KOoHWeHTpanun Na*, papnot 0,5 N, cop6uua Str?* we s3aspucutT or 
asMepa SepHa KaTHOHUTa. QToT (pakT yKa3bIBaeT Ha TO, UTO HepaBHOMepHoe 
acuipeyesenue Str?” no payuycy sepna, onpeyessatomee pasHuly B mopeye- 
aM KaTHOHMTA pasNHYHOK uCHepHOcTH, NpakTMyecKH ucyesaeT pH Oovtee 
pICOKHX 3HaYeHHAX Cya+. TakHYM O6pa30M JIOXKHbIE paBHOBecHaA B CHCTeMe 
13* — Na*— xatuonut KB-4 umewr 

eCTO TOJIbKO Ip Cya+ HuxKe 0,5 N. Bene 
OueHb HarJIAHO BbIABJINeTCH 
MAHHe KOHIWECHTpalHH HaTpuaA B 
acTBope Ha Mepexo OT TO*KHBIX 
aBHOBeCHH K MCTHHHbIM IIpH copo- 
wu Str®* H-cdopmol kaTuonnta. 
mpowmoH padote (1) yxe 6p10 
ioKkasaHO, YTO BBeeHHe cyubipara 
HaTpHaA B pacTBop Str, Haxo_auuit- 
It B KOHTAaKTe c H-popmon K®yY, 1 
[PHBOJMT K pe3KOMY BO3pacTaHHIO 
Hop6uuu Str?*. IIpu strom npegenp- 
ORs SMe cABeCn TCT: 9 fag wie a? UD sla 
DOpMbI BBeJeHHOTO B pacTBOp KaTHO- 

lta (H- nan Na-cbopma). 97ro mo- Puc. 2. Kunermxa cop6umn Str8* H-opmoii 


é é -4. 

,BOJIMJIO TIPE /{OJ102KUT,YTO B aHHOM Karvonuta KB-4 B 3aBHCHMOCTH OT Cnat B 
: eT ecto HacTvnnenue  PactBOPe: Pasmep 3epHa 0,25—0,50 MM.iTem- 
fae Me y neparypa 29°. Cae: I—0;2—0,03 N; 3—0,3N; 
HCTHHHOrO paBHOBeCHA B CHCTeMe. £4 ON: DORN 

Hamu uccuieqoBaH mpouecc HoH- 
oro o6MeHa B cucTeme H-tbopma 
KB-4 — cysbcat CTpeNTOMHUMHA IPH pasJIMYHBIX KOHIEHTPaluAax Cysbiata HaT- 
WuaB pacTBope. IlonyyenHEIe AaHHbIe MpescTaBseHbI Ha pc. 2, 43 KOTOporo 
BHO, YTO B OTCyTcTBHe Na* kaTuoHuT cop6upyer Bcero | moks/r Str®*, 


| 


MpHueM mpowuecc 3akaHuMBaeTca 3a 24 uaca. BBeyeHHe B pacTBOp cyvb(paTa 


\ 


Lo 


I 


eee 


% 


Copbupobornwd Str>* 


makb/e m akb/fe 
{ 
4 ° 
& ; ae o2 
re of A ° , 
| 23 02 33 . 
3 eS ad 
= og x 
S x 4 ‘Ss : 
s* ad S 
Ss e 
/ f 
0 : g ae 
G6 15 m3akb lun 08 16 makb {ma 
Cat a as Cygt —_ 
Puc. 3 Puc. 4 


Puc. 3. 3apucumocTb BemnunnE! cop6uun Str?+ yaa H-popmst Katuonuta KB-4 ot Cya+ 


B pactBope. Pasmep sepna 0,25—0,50 mm. Temnepatypa 29°. JlaurembHOcTb KOHTaKTAa: 
1— 3 uaca, 2—6 uwac., 3—24 uaca, 4—120 uac.,, 5— 240 4ac. 
Puc. 4. 3apucumocTp Beswunubl cop6uuu Str8+ gna H-popmpt Katuonuta K®Y of Cyy+ 


B pecrsope. Pasmep 3epua 0,25—0,50 mm. Temnepatypa 29°, J[uuTenbHocTb KonTaKta:*1 — 3 
uaca, 2—6 uac., 3—24 uaca, 4—72 uaca, 5 — 144 uaca 


HATPHA M3 pacueTa Ha KOHIeHTpannio 0,03 N mpuBoquT K CHJbHOMYy BO3- 
DacCTaHHIO HOHHOTO OOMeHa IPH YBeNHYeHHA BPeMeHH, 3a KOTOPOe JOCTH- 
raeTCH UpefeswbHOe 3Hayenve copOunu, Wo 124 uac. Bospacranne Cya+ Jo 
),3 N upusoyqur kK ene Ooubiemy yBewmueHuio copouun Str°*. Jlanpueliniee 
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noppiuenue Cya 70 1 N u 2 N ppispipaer yoxKe CHW2KeHHe COpONHH. IIpy F 
9TOM 3HAUHTeIbHO COKpallaeTcA BPeMA, HEOOXOAUMOe JJIs 8ABEPLICHHA MOHOF) 
OOMeHHOrO mpomecca. OTH [aHHble CTAHOBATCA elle Oosee HarATHBIMH, CHEB: 
HaHeCTH Ha OCH OpyMHaT KOsMUecTBO copOupoBaHHoro Str3* 3a pasJIMUHBIE ; 
lepHOstbl BPeMeHH, a Ha ocu aOcuucc —Cya+, YTO CheNaHO Ha pu. 3. Koaun-| , 
yeCTBO pesestbHO cop6upyemoro Str’*, Kak BHAHO M3 9TOrO PpHCyHKa, Mpo- 
XOJMT Yepes MaKCHMMyM, KoTOpbIit cooTBetcTByeT Cyt, OnuskoH kK 0,3 N. 
CopeplieHHo aHasoru4uno KaTHOHUTy KB-4 Beyer ceOd MW KOHJeHCalMOH-9, 
Hb KaTHOHUT K@Y, kak 2TO BugHO u3 pue. 4. B ocieqHem culyuaep 
MakcumyM cop6unu Str?' HeckombKO CABHHYT B OOaCTb MeHbIUMX Cya?. 
V3 npuBeyeHHbIxX JaHHbIX ACHO BHJHO, YTO pH MawbIX Cyr B pacTBOp 
HCTHHHOe PpaBHOBeCHe B CHCTeMe COJIb CTPeNTOMHUHHa — KaTHOHUT He JOCTH- 
raetcea. B sto o6nacTH Cyazt+ MMeCIOT Me€CTO TOJIbBKO JIOKHbIE PaBHOBeCHA) 
IIpu Oonpumx sHauenuax Cya+ Ha6JofaeTcA CHM2KeHHe KOJIMYeCTBa copOu-f 
popauuoro Str?* c pocTtoM Cnat, Yero H CeMOBaO ORKUAATS IIA Cy4ad ycTa- 
HOBJICHHA MCTHHHOrO paBHOBecHa B UCcIeyyeMOH cucTeme. DTO oObacHeHue 
BOOMHe COrjacyeTca C JaHHbIMH, IpHBeeHHBIMH Ha puc. 1, KOTOpble MOKasbI-f 
BaloT Jia CMombl KB-4 3aBHcHMOCTb cop6-} 
Ta6auna 1 uuu Str3* or pasMepa 3epHa IIpH MaJIbIX#. 
CNa* B pacTBOpe H He3aBHCHMOCTb — IIpH} 


CucTema & Ones BbILUe 0,5 N. f 
? a A a a3 OueHb HarJId][HO MOXKHO Tak?Ke T1po-[ 
< | © | 8 | £2} 42 (/BS££ pemoncrpupopatb cymecTBOBaHHe JIOMKHBIX 
S| e | <= | °* | 4% |O8%* v ucTHHHBIX paBHOBeCcHi B cucTeMe Ka-i— 
THOHHT — pacTBOp CTpeNTOMHUHHa, ecu § 
Oo 5ul 2106) 7el o Ss 3.51310 McxoquTh us H- u Na-dopmp KaTHouuTa ff 
Sah OR ee a 3,5] 4,35  BBO_UTS BCucTemy Na,SO, c TakMM pac- 
0,5} —| 0,75} 5 | 200 | 2,06 yerom, uro6pt cogep»anve Nat B Heng 
—105} — } 9 [203,51 1,97 coxpanurs nocrosHHbim. B Ta6n. 1 npu- 4% 


BeyeHO YeTHIPe TAKHX OMIbITA. 

Kak BuyHO 43 Ta6. 1 mpw Mano Cya+ B cHcTeMe KOmMuecTBO Str3*, 
copOuposanHoro Na-popmol, sameTHo Ooubule, vem B cayyae H-copmnr. IIpu 
OOJIbIIOM KOJIMYeCTBe BBe{eHHOTO B cucremy Na* KoneyHoe cocTosHHe He 
3aBHCHT OT B3ATOM (OpMbI KaTHOHHTa. MbI HMeeM, CIeOBAaTeJIbHO, BCe OCHO- 
BaHHA CUMTATb, YTO B NepBOM Cylyyae PpaBHOBecHe NOXKHOe, Aa BO BTOPOM — 
HUCTHHHOE. 

B wacTosulee BpeMs elle TpyHO aTb BMUOMHE OOOCHOBaHHOe OObACHeHHE 
qelictsua woHnos Na wa llepexoy cucTeM KaTMOHUT—CTpenTOMMIHH U3 Co- 
CTOAHHH JIOXKHBIX paBHOBecHi B ucTHHHOe. Ilo sToMy BOMpOCy MOXKHO TOJbKO 
BbICKa3aTb HeKOTOPHIe MpesmouowKenuA. CusbHOe BUHAHHe uCHepcHOcTH 
KaTHOHUTA Ha KOJIMYeCTBO COp6upoBaHHoro Sir?* npn Mawbix Cya+ WOKasbi- 
BaeT, YTO B JaHHOM CuIyyuae OOMeH Na* cmoumr Ha Str’* orpanHwunBaetca He- 
OobIIOH TtyOMHOH OT BHelIHel NoBepxHocTH sepHa. IIpuH Mawprx 3Haue- 
HHAX Cyat+ B Cydae HCTHHHOTO PeBHOBeECHA JOJDKHO HMeTb MeCTO TIpakTuye- 
CKM TlowwHoe samemeHHe Na* cmoan nwa Str?*. Sro HecoMHeHHO HW HMeeT MeCTO 
B CJIO€ KATHOHHTA, HEMOCPeACTBEHHO COMpHKacalolleMcaA C pacTBOpoM. O6pa- 
30BaBlaaca Str-cbopMa KaTHOHaTa Mano MpoHuyaema ya Str?* uw sBusercs 
Kak Obl 3aW{MTHOH MIeHKOH Ja JambHelimero ero MpOHHKHOBeHHA B Ty6b 
sepa. Baeqenue B pacTBop 3HayHTembHOrO KOuMuectBa Nat, ecTecTBeHHO, 
BbIZOBeT YaCTHYHy!o 3amenHy Str®* ua Na* Bo BHeWIHeM Cm0e YaCTHUbI KaTH- 
OHHTAa, YTO IpuBeseT K BOSHHKHOBeEHHIO cMellaHHoW Str — Na-cdbopmur. B no-- 
cueqHehH ckopocts Auppysnu Str?* sHayguTewbHO BospacTaeT, YTO JaeT BO3MOX- 
HocTb Str*+ paBHomMepHo pacmpefemuTbca 0 BCeli Macce 3epHa KaTMOHUTa, 

Hi310%KeHHbIe B HaCTOAMei CTaTbe JaHHble MpecTaBAIoT HeCOMHeHHBI 
HHTepec H JIA MpaBHJIbHOrO pacueTa KOHCTaHT paBHOBeCHA HOHOOOMeHHOM 
peakuuH c yyacTuem Str?*. . 

B paOorax npeypyymux uccueqopareseli (°), MOCBANIeCHHEIX paBHOBeCHAM 
B cHicTeMe KapOoKcHJIbHad CMona —Str’*, npHHuManocb, 4TO B KaTHOHUTe 
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HiMeeTCH ONpPeeJIeHHOe KOJIMYECTBO HWOHOeHHEIX YpyNM, KaTHOHbI KOTOPbIX 
(OBEPIeHHO He CHOCOOHI K 3aMmeleHuio Ha Str®*. HecocroatembHocTbh 3TOro 
fOO%KeHHA CTaJla OYeBHAHOM yxKe W3 HaWIMX JaHHbIX, U3/1O2%KeHHBIX B IPOU- 
fbx padotax. Hacrosmee uccneqoBanue moKasa0, uTO OlpeemuTb UCTHH- 
HyIO EMKOCTb CMOJIbI No Str?* nyTrem cHwxKeHHa Cya+ B pacTBOpe He mpez- 
‘TABIACTCH BO3MOXKHBIM JIA KATHOHHTOB CO CpefHel CTeneHbIO CIUMTOCTH 
o—1l0% JIBB), tak kak B STHX yCNOBHAX pM pasmMepax s3epHa opayKa 
,2—0,5 MM MMeeT MeCTO J102%KHOe paBHoBecne. McruHHoe 3HayeHHe eMKOCTH 
Mosbt m0 Str?* J TakHxX KaTHOHHTOB MOXKHO OMpejeluTb TObKO UpH 
CJIOBHM MX BbICOKOM uCHepcHocTH. Mpt Tosaraem, TO Ip 3TOM eMKOCTb 
bMobI 10 Str’* 6yyer paBHa emkocTu mo Na*. Bpravcsenwe 2xe KOHCTAHTHI 


s J 5 
OMena (Kya), BOSMOXKHO TONBKO Jt HMCXOMAMeH BeTBH KPUBOL, BBIpa- 
aloleH 3aBHCHMOCTb, copouuu Str?*, of Cya+ (puc. 3 wu 4), ROKHO mpoHs- 
BOAMTbCA H3 pacueta Ha Becb Na’, BBeeHHBIM B KaTHOHHT. 


Bcecow3Hblii HaydHO-HCC1eqOBaTeJIbCKHli Iloctymuso 
HHCTHTYT aHTHOMOTHKOB 8 III 1957 


UHMTHPOBAHHASH JIUTEPATYPA 


im Jl. © Axontosna, E. Ms CasumKkaan, B. I. Bp yuc, JAH, 110, Ne2 (1956). 
mM. ©. Axoutos, FE. M.Casunkaga, b.N. bpyue, JAH, 111, Ne 2 (1956). 
Tr.B.Camcouos,C.E.Bpecuep, Koma. xypu., 18, Ne 3, 337 (1956). 
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BHOXHMHA ¥& 
M. Ae BOKYUABA, H. HW. CKOBEJIEBA u A. ©. JMATPHEB 


BUOXAMHYECKHE H3MEHEHH SA APOMATHUECKHX 
MW BKYCOBbIX BELIECTB H KAYECTBO YA 


(IIpedcmaeaeno axademuxom A, H. Onapuneim 19 IV 1957) 


O6mlen3BecTHO, 4TO B Mporwecce CyWIKH 4ant, KOTOPad OObIUHO Ha MpOH3- 
BOJCTBE OCYIeCcTBIAeTCA pu Temiepatype 85—95°, mpoucxo_uT noTrepA apo- #R 
mata. Cnemmasibuble uccuelopanua (1, ”) noKa3blBaroT, uro 75—80% sdupHlx ie 
Mace, OOpasyioulMxca pH depMeHTannMu, yJleTyuMBalOTCA Ip Cylike uaa. | 
B weisax COxpaHeHHa 3*PUPHbIX MaCeJI H MOJLYYeHHA apOMaTHOrO Yas, Oblia Mpo- | 
BefleHa HacTOAULad padota c IPHMeHeHHeM JMOMUJIbHOH cyuKH. JA OnbITOB Opa- 
JMcb 2—3-MCTHbIe Dlewu Ha YaWHbIxX MiaHTawuax BcecorsHou CeIbCKOXO3Ai- 
CTBCHHOM BbICTABKH. CBexKHe JIMCThA NOABeprasuCb CCTECTBEHHOMY 3aBAJIMBaHUuIO, 
CKPYUIMBaHHO HU 3aTeM (ePpMCHTUPOBaJINCb BO BJlaxKHOM KaMepe 4 4aca pu TeM- if 
neparype 26° u BaaxHocTn 98%. Tlocne cbepmeHtatuu maTepuad, o6alaBuiMn if 
CHJIbHBIM AapOMaTOM (epMeHTHPOBaHHOTO JIMCTa, XOPOWIO NepeMelMBaJICcA 
Vi JlesHJICA Ha (Be uacTH. Ofna YacTb CyMIMach MODHIbHOM CyWIKOl (pH TeM- 
neparype —16,+-2°), a apyraa o6pbmHbIM cnoco6oM B CYHIMJIbHOM wikady mpH 
Temuepatype 90° (KoHTpoub). TlouyueHuble OOpa3itbl NOLBeprasucb XHMHYeECKOMY i 
M OpraHoslenTHyeckomy aHausy (cM. Tad. 1). [Lua xapaxTepucTuku YaliHoro fh 
apoMaTa Ol[peeIAJIMCb JIeTYYHe aJIberHAbl, COCTaBJIAIONIMe CYyIleCTBeEHHYy1O 
yaCTb 3(UPHbIX Mace Yas. 

Ta6Oauna 1 


XuMHYeCcKanA XapaK-=- 
TepHcTHKa — cojep- 
*KaHHe MeTYIHX 
O6paser, aJIbJerHAOB B Te- 

WBeT cyxoro pecuete Ha alleTaub- | 
wan apoMaT BKYC HacTok nerug (B mr Ha i100r 
a6c. cyX. Bell.) 


OpraHosenruyeckaa XapaKTe€pucTHuKa 


Yat mno- CBeTJio- Mntencunsut | PoppKuit, tpa- | Kopwuneso- 23,97 
(PuIbHOH | KOPH4HeBHIM | apomaT depmen- BAHHCTHIN KpacHblit, 
CyLIKH THPOBaHHOrO Oypbli 
yaa 
Yat oOpruno| Uepxpii {Apomar uepxoro| Bxyc npustuprii] Kpacno-Ko- 9,66 
CylWkH waa (o6piyHoro Yep-| pDHUHeBBI, 
HOrO 4am) npospauHpilt 


Kak BUgHO u3 Ta6n. 1, Vali, MOMyYeHHDIH B pesyIbTaTe IMOPUMLHO! CymKH, 
MMeJI CBETJIO-KOPHUHEBHIM IBeT H HHTCHCHBHbIM apOMaT, TOXeCTBEHHbIM apo- | 
maty (PepMeHTHPOBaHHOrO MucTa. OToT (PakT rOBOPHT O TOM, YTO IlyTeM sIMOMHIb- | 
HOM CYyIIKH MO?KHO COXPpaHHTb apomaT (bepMeHTHPOBaHHOro JncTa. | 

Onpexenenne JleTyunx albJeruLoB NoKasblBaeT, UTO Ip AHOUIDHOH cymKe } 
ux TepseTcaA Maio (TaOs. 2). | 

OpraHosenTuyecknli aHaiu3 Yad, NOyYeHHOrO WHOdUALHOM CymKOH, NOKa- } 
3bIBaeT, UTO XOTA OH MW MMECT CHJIBHBIM APOMAT, HO 9TO He apoOMaT UepHoro yaa. } 
OH 110 CBOMM CBOMCTBAM CYULECTBEHHO OTIM4aeTCH OT apoMaTa YepHOroO uas. Boe- | 
cTe C TeM, H BO BKYCOBOM OTHOICHHH OOPasell JIMOPHILHOM CyWIKM COBepeHHO | 
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€ NOXOX Ha YePHbI Yall, TaK KaK OH MMeeT TPaBAHUCTHI, HeENPHATHBIL BKYC 
BIporo JHCTa. 

_Wurepecuo ormernts, ¥To JONOMHUTeIbHaA CYIKa TIPU BHICOKOL TemmepaType 
OpasuoB MOHAbHOM CyIKH He NpuBOAUT K OOpasoBaHMIO UBeTA, apomata 
‘ Apyrux cBolcTB yepHoro uaa. Baecte c Tem, ecM O6pasitbl MMOUA_HOL CYIIKH 
[BaxXHUTb WM TOTOM BBICy- 

HTb IPH BEICOKON TemMepa- Ta6muna 2 
ype, BO3HHKaIOT YepHblii 
BeT HM XapaKTepHble AA vep- 


ConepxtanHe meTy4Hx 


(OrO Wad APOMAT HU BKYC. OTH aNbErUAOB ge 
)TIBITbI MOATBeEp2xKTaroT HAW aeLS Se 
pexkHHe JaHHbIe 06 06pa3o- © ES d | G8. aS 
aH apoMata mpu Tepmu- O6pasen Coe esc e En ee 
ecKOH OOpaboTKe uaiiHoro aR ica me a oe 
ucta (%). cease | oes | 28 
Bee 3To roBOpHT oO 6ouIb- 

ee HORSMEHEEX JIucT mocane dbepmentauuu | 27,82 100 — 
emlepaTyp Ast O6pasoBa-~ Yay quodunvno cymKu| 23,57 | 84,72 | 15,28 
MA KavyecTBa YePHOTO Ya. Ua o6niunoh cymKu ‘| 9,69 20,30 | 79,70 


BbILeYKa3aHHble OTbITHI T0- 
<aSbIBaIOT, 4YTO B Ipomecce CylIKH MpH BEICOKOM TemmepaType mpoucxosar 
eOOXOAUMBIe IipeBpallleHHA XMMMUECKOFO COCTAaBa JIMCTa, B Pe3YJbTaTe KOTO- 
IX POPMUPYIOTCA HYXKHbIE HAM CBOMCTBa 4ad—ero BKyC, apOMAT MH UBeT. 
(akMM, OOpa30M cyllKa IIpH BbICOKOH TemnepaType ABJAeTCA HeEOOXOJMMbIM 
H€3aMCHHMBIM IIPOWeccOM B TIPOusBOsCcTBe Yan. Saecb OMHOBPeMeHHO c yia- 
I€HHeM Bar WO elicTBveM BbICOKOM TeMMepaTypbi NPOMCXOAAT TepMOXHMHYe- 
*KMe TIPOMecchl, OOycIOBINBalollMe OOPas0BaHuve apOMaTHYeCKUX HM BKYCOBbIX 
HpowykTos (°, °). 

I]pu BbicokohH TemMepatype 3dupHbie Macuia (epMeHTHPOBaHHOrO JIMCTa Mmpe- 
epmeBaloT ONpefeseHHble, HYKHbIe JIA KaYeCTBa MpeBpallleHHA, KOTOPble IpH- 
OAT K OOPasoBaHuIO XapakTepHOrO apoMaTa YepHoro Yad. Syecb MpOMCXOLUT 
OPMHpoBaHve S@HPHbIX Maced] KaueCcTBeHHO Jpyroro cocTaBa. 


Vucrutyt 6Hoxumun um. A. H. Baxa Ilocrynuso 
Axayemuu Hayk CCCP 18 IV 1957 


WMTHPOBAHHAA JIMTEPATYPA 


1A.Kypcaunos,T. Ul y6epr7, Buoxumusa yaknoro npousponctsa, 2, 1936. ? B. B o- 
)0HWOB, Buoxumug yan, M., 1946. *T. He Buss, Texnonorua yan, Tudauc, 1928. 
~M.A.Boxy4uasa, BuoxumuueckHe OCHOBbI MpOHSBOACTBA a0-4a HM 3eIeHOrO KHPMMYHOTO 
an, Usy. AH CCCP, 1955. 5M. Boxyuasa,B. Ilonos, JAH, 99, NM 1 (1954). 
B. Ion os, IIpupoga, Ne 3, 87 (1954). 
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Joxrnagn Akanwemun nayx CCCP 
1957. Tom 115, Ne 2 


PEOMOLH A 


A. 0. KYIBUMLKHK, M. HW. METPAWIKEBHY x K. JI. XJIONOHHH 


K CTPATHIPA®HU 3OWEHA YTECOBOH 30HbI 
~~ BOCTOUHBIX KAPMAT . 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 6 II 1956) 


Hecmorpa Ha 6oubilo0e YMCIO NpoBeeHHbIX HCCeMOBaHUH UpescraBneHua 
ie TeoJIOrHyecKOM CTPoeHHu YTeCOBOH 30HbI ABJIAIOTCA ele MasleKo He NOJHEIMH, 
Oco6eHHO 9TO KacaeTCA H3y4eHHA CTPaTurpadun MeOBbIX MW MaJIeOreHOBbIX OT- 
|OKeHHH, OOMeKAaIOMIMX «KyTeCOBbIe» BbIXOAbI IOPbl HW MOJYYMBIUIMX elle B MpoU- 
pe CTOMeTHH Y aBCTPO-BeHrepcKuX reosoros (') HaMMeHOBaHHe «yTeCOBOM OG6o- 
MOoukH» (Hemerkoe «Klippenhiille»). 

B noceqHue TOMbl 3HAYHTeEIbHO BO3PpOC HHTepec K BOTpocam crparurpa- 
PHU OTMOXKeHUH YTecoBOl 30HbI B CBA3H C yBeIM4eHHeM OObeMa TeoOrH4ecKUX 
paooT NO BIABIIeHHIO pAZa NOMe3HbIX HCKOMAeMBIX. 

Men mpesctapien 3fecb HeOObINHMH TO MOLHOCTH H3BeECTKOBO-TeppHreH- 
HbIMH OCayKaMM, 3auacTy1o He OOMaqawouluMu Ipucyweh Lia dauma puTMuy- 
‘Hoctb10. J[1i HUX XapakTepHO HaJIMUMe UACTHIX NepepbIBOB OCAKOHAKOMJCHHH. 
Menopoti kommuiekc MpefcTaBsleH asIbO-ceHOMaHCKUMH ToposwamMu WM HecorsJacHo 
TepeKpbIBalOlwMMH MX IWYyXOBCKHMH Mepresiimu ceHoHcKoro Bospacta. Heo6- 
-XOJMMO OTMETHTb, YTO TOCMeHHe PasBUTHI TOJbKO B UIpefsenmax YrecoBoli 30HHI. 
_ TlameoreH cioxeH MOMIHOM TONMeH MecuaHO-rIMHUCTHIX PIMWeBLIX NOpoL, 
‘Baulerarollux HeCOrlaCHO Kak Ha M@JIOBbIX, TaK H Ha TpHaCOBO-IOPCKHX OTJIOKe- 
HuaAx. B patone c. Ko6nimenkan IlomaHa OHM mowaTCA HeNocpesCTBeHHO Ha 
[ipeBHue kKpucTasmuueckue nopoxbt Mapmapouickoro maccuBa (?). 

HwkHAA YacTb MaseoreHa IIpeACTaBJeHa TOJICTOCJIONCTHIMH HM pemke MaCCHB= 
HbIMH TeCuaHvKaMU, KOTOPble JO HACTOAULEFO BPEMCHH OOJIbILNIMHCTBOM FeoJOroB 
WIM OTHOCHJINCb K BepxXHemy Mesty—naseoneny (B. M.Cnapnu u Ap.), WIM Bble- 
JIAUCh MO, HA3SBAHHEM «JIbIOTCKOH CBUTEE> (°, *). Bospact mocsequen, 10 aHasio- 
ry C reovOrHueCKUMU paspesamu ipyrux TeKTOHMYeCKUX 30H Kapnat, cuuTacaA 
TlasleOWeHOBLIM. O6e TOUKH 3PeHHA BbICKABZbIBAIHCh IIPeANOMOXRUTEIbHO, HOO 
OHH He NOKpenIANMCh JOCTOBePHbIMH (ayHHCTHYeCKHMH JaHHbIMH. 

STOT CHOPHHIM BOMpoOc, Ka3aocb Obl, NOMYYH CBOe NOMHOe pelleHve B OLHOH 
u3 Toculequux padot H. H. Macnaxopoit (°), KoTOpasd IMWeT, UTO JIbIOTCKHe Tec- 
YaHUKU 3asleraior Ha MYXOBCKOM CBHT€ KAMMaHCKOrO HM MaaCTPHXTCKOFO BO3pa- 
CTOB; BbIIe BCIOLY 3asleralor MeCTPOUBeTHbIe NOPOAbl, OTHOCHINMeCA TO PayHe 
Me@JIKUX (bopamuHudep K ZOLeHY — OT HM2XKHero JO BepXHero BKJOUMTEIbHO. 
Ilo MacmaKoxpoli ToxJecTBeHHOCTh KOMMeKcOB (ayHbI MeJIKUX dopamn- 
Hudep u3 JIbIOTCKOH UM AMHEHCKOM CBUT HM MX cTpaTHrpaduyeckoe NosoweHNe 
WaioT BCe OCHOBaHHA CYHTaTb 32TH CBUTbI OMHOBOSPaCTHbIMH HM OTHOCHTb HX 
K TlaJleoueHy. 

B revenue nocieqHuX JByXx JleT ABTOPaMM HAaCTOAMel CTaTbH Obl NOMyUeHbI 
HOBBI€ JIAHHbIe, MO3BOJIAIOMU[Me FOBOPUTb O TOM, UTO B Iipefestax YrecoBol 30HbI 
OTCYTCTBYIOT NaseomeHOBble OTO*KeHHA. B naseowene Ha TeppuTopun Yrecosoli 
30HbI (PUKCUpPyerTcs NepepbIB B OcatKoHaKkoneHun. Ilameoren 3fecb npescTaBen 
cpeyHe- HW BEPXHe2OMeHOBLIMH MeCuaHO-rIMHUCTHIMM (PIMIWeBIMU NOposamu, Ha- 
yaslo O6pa30BaHUA KOTOPLIX IIpHypOueHO K KPyNHOK TpaHcrpeccuu MOps B cpej- 
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Hes0leHoBoe Bpemst. Hauampna cTaqua O3HAMeHOBAaaCb OTIOXKEHMEM MOUIHOK) 
500—600-merpoBoi lecuaHoli TOMI, KOTOPaA MO CBOeMy BHCLIHEMY JIMTOJOrM- 9 
yeCKOMY OOJHKY H ObWIM MIPHHATA 3a OTJOKEHUA JbIOTCKOM CBUTHI. BpixOAbl STUX] 
MOpOL, MpHypOueHb! K loxRHOM YactH YTecOBOM 3OHbI M XOPOMO NpPOCMexKUBAaIOTCAH 
m0 psy paspesos. 

Vurepecyrone Hac OTIOXHKEHUA MIpeACTAaBJIeHbI MepecaMBaHHeM TOJICTOCJIONC-| 
TIX HM MACCHBHBIX TeCUaHHKOB C TOHKHMM MpocsIOAMM aJleBpOMHTOB HOO} 
apruuimutos; PegzKo scrpeuarorca 1—3-MeTpoBble TOHKOPHTMHYHbIeH aleBPOH- Jf 
TO-aplHAJIMTOBble I[aKeTHl. . 

Tlecuanuku cepbie co capi roulyOOBaTbIM OTTCHKOM, IJIOTHbIe, MOJMMMUKTO-f 
Bbie. [Ipu BEIBeTPHBaHHU MpMoOperatwT xapakTepHy10 2*KeJTO-Oypy!o OKpacky-# 
Ilo crpyKType OHM BeCbMa HepaBHOMepHO-3epHHCTHI. B Hux YaCTO BCTpeyalorcayy 
JIMH3bI HW Mpocson MecuaHucTHIx rpaBemuToB. Muorya HaOmoLaiorca HeOOMbIIMe) 
JIMH30BHHbIe BKJIOUCHHA AaprMIMTOB MU Mepresiel. | 

Kaactuueckuit MaTepHaJl MeCdaHHKOB M0xo oTcopTHpoBaH. B ero cocTaBelf 
3HAUMTeIbHYIO POb UrpaeT KBapu. XapakTepHO CpaBHUTeIbHO OosbI0e CO- 
jlepxKaHue noulepplx wioatTos (1O—15%)u mpucyTcTBue 3Ha4NTe/IbHOrO KOH4e-B 
CTBa* OOJIOMKOB KBaPILHTOB, FHeHCOB uM pexke OCHOBHBIX siPPy3HBHEIX MOpos. 
IlemeHT B OCHOBHOM IJleHOUHO-OporoBoro Tula, MpeHMyllleCTBeHHO KapOoHaT- 
Horo coctaBa. MomHocTb OT]eIbHbIX TeCUaHHKOBbIX TIpocsoeB B cpeHeM 
KoeOleTeaA B Mpefemax 1,5—4,0 m. a 

Anespomutel cepble u rosyOoBaTo-cepble, H3BeCTKOBHCTHIe, OJIMTOMMKTOBEIE di 
WM MOJIMMHKTOBbIe. PeKO BCTpedalOTCA NOJYPbIXJIble MIMHUCTbIe pasHOCcTH, TMepe- 
TIOJIHeHHbIe ~OOYIJIeHHbIMH OCTaTKaMH pacTeHHli. q 

K HwKHel “waCTH MeCUaHHKOBbIX H aJIeBPOJMTOBLIX MIpOci0eB IPHypOueHEl # 
OOH JIbHbIe ONO- MW MexaHorundpl. Ha HuxKHeH MOBEPXHOCTH HEKOTOPbIX MeCuaHHKO- 
BbIX TIpocsoeB HaGmomarioTca 3HaKku Paleodictyon, mpelcTaBnaiomMe co6oK 
OapelbeHy!loO CeTKY LICCTHYFOJIbHBIX s4eeK. 

XOPOWMH paspe3 OMHCHIBAeMbIX TOPO MWpocexUBaeTCA B JIEBOM CKJIOHE 
JomuHbl p. TepeOu y c. paropa. Sylecb, HermocpecCTBeHHO Ha MYXOBCKHX OTJIO- 
XKCHHAX CCHOHCKOFO BOSpacTa, HecorsacHo 3aseraeT 600-merpoBas MecuaHncTag § 
Toula. B ee HHxKHeH YacTu JIeTOM 1955 r. aBTOpaM Yalocb OOHapyXUTb 6OJIb-- 
i0e KOJIMYeECTBO KPYIHbIx Popamunndep (*bayHa HalieHa B HECKOJIBKHUX rpaBeJlu- 
TOBbIX pocuioasx Bc. J[paroBe B JIeEBOM CKJIOHe JONI p. Tepedsmu B 800—1000 m 
ceBepHee  Kese3HOMOpOxKHOrO MmocTa). ; 

Orcioya onpefeteHbt crenyiomme Bugbt: Nummulites laevigatus Brug., § 
N. distans Desh., N. perforatus Montf., Assilina granulosa d’Arch. . 

J\anHbli KOMIIeKC CBUJETeIbCTBYeT O CPeHeEZOIeEHOBOM BOspacTe BMeILalo- , 
WHxX nWopor. i 

Kpome (bayHbl HYMMYJIHTOB TO BCeli Tose BeTpeyaeTca CKyQuan (tbayHa Med- 
KUX NecuaHucTelx Popamunndep (Rhabdammina robusta (Grz.), Hyperammina } 
sp., Toxtularia sp. u fp.), Hammune KOTOPBIX He IPOTHBOPeuNT CLeaHHOMy BBI- | 
BOY. a 

CpeHes0leHOBbI BO3pacT OMMCHIBaeMOli TOJIIM, PaHee mpuHuMaemplli 3a | 
JIbIOTCKY1IO CBUTY TaJleOMeHOBOFO BOspacTa, NOATBep2xAaeTcA HAXOAKAaMU (bayHet | 
KPYMHbIx (opamunudep no p. JlyxKaHKe B paiione c. HoBocennupt u mo p. Puke | 
y c. Topuunuesa. OcoGenuo nuTepecha MocmeqHAA TOUKa. 3yecb B Cpequel uacTH | 
MeCuaHHKOBOH TOM, JHTOJOPHYeCKH NOUTH He OTMMUALOLILelicaA OT cpemHesole- 4 
HOBbIX Tlopox c. JiparosBa, Hamu Oblta coOpaHa AOBOMbHO Oonbiad KONNeKIMA | 
KPYNHBIX GopaMuHudep, cpequ KOTOPHIX Yjasocb onpesenuth: Nummulites 
atacicus Leym., N. laevigatus Brug., N. distans Desh., N. aff. burdigalensis | 
de la Harpe, Assilina granulosa d’Arch. | 

OTOT KOMIMVJIEKC KPYHHBIX (bopaMMHUdep XapaKTepeH Ja cpelHero Z0reHAa. 

Tlepekppiparonuit CpeqHes0leHOBbIe OTIOXKECHHA MOILHbIE KOMIIeKC TOHKO- | 
PATMHUYHOPO PIMA BEPXHEIONCHOBOFO BOSPacTa INMPOKO PaSBHT B IeHTPasLHoN | 
M ceBepHok uacTax YrecoBoli sonbl. Ero momiHocTh Jocruraer 600—700 m. 

B acceline p. Tepe6muu p. TepecBbt BepxHesonenoBble OTMOKeHUA TIpel- | 
CTABJICHBE PHTMHYHO YepeyIOUIMMUCA MecCTPbIMH (3e/IeEHOBAaTO-CepbIMH, CePbIMH | 
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M BMUIHeBO-KpaCHbIMH) aPrHsIMTaMH HM 3eMeHOBATO-CepbBIMH TOHKO- H pexe 
CpeMHeECOMCTLIMA NecuaHuKaMM HM asleBpouMTamu. 

Ha wuxkueit uw pexke Ha BepxHeli MOBepxHOCTAX MecuaHHKOB UH aJICBPOJIMTOB 
HaOJOJalorcaA MeKue YepBeodpa3suble Ouorsandbpt. [lopoxbl B OCHOBHOM KapOouarT- 
HBIe. 

B Bepxueli uacTu paspesa BCTPeyaloTCA OTeMbHbIe NaKeTbi apruJUTOR, yep- 
HBIX IJIMTYaTHIX H3BECTKOBHCTHIX H HCM3BECTKOBUCTHIX, [10 BHEIUHeEMY JIMTOMOrH- 
uecKOMy OOJIMKy HalOMMHaIOIMX TJIMHHCTBIe CJaHI[bl MeHHJIMTOBOM Cepuu. 
B OnMHCbIBaeMOM TOHKOPHTMHYHOM cbiMuie MpucytcrByer cbayHa BepxHesorle- 
HoBbIX Copamunudep, NpescraBienvad B OCHOBHOM BuxamMH (onpezenenne 
_H. B. Ha6aran): Rhabdammina robusta (Grz.), R. lineariformis Mjatl. in litt., 
| Proteonina complanata (Franke), P. aff. barbaria Mjatl., Reophax duplex 
| Grz., R. splendidus Grz., Trochamminoides irregularis (White), Cyclammina 
amplectens Grz., Textularia sp., Marsonella aff. oxycona (Reuss), Trochammina 
'sp., Globigerina eocaenica Terquem. 
| B paiione r. Ilepeunna, B oKpecTHocTsax c. Bopouesa, 301eHOBbIe OTMOKEHUA 
TipefcTaBJIeHbl PHTMHUHbIM YepeOBaHHeM S3eJICEHOBATO-CepbIX HM TeMHO-Cepbix 
| M€HYJIMTONOOOHDIX APrHJIJIMTOB C rosyOoBaTO-cepbIMH MeCuaHHKaMU HM asleBpo- 
| Jutamu. Cpe sTux NOpod BcTpeyatoTca mpociou rpaBeruTos. B rpaBenutax 
aBTopaMu Obl OOHapyxeHbE! Nummulites perforatus Montf. u N. striatus Brug., 
YkKa3bIBalolle Ha BeEPXHESOINeHOBHIN WIM, BOSMOXKHO, CPpeAHESOWeHOBbIT BOSpacT 
BMellalouwux mopoy. Ha so0nenoBble OTMORKeHHA HeCOrmacHoO WO*KaTCA MOposL 
Tlimowena. 

SakaHuMBad KPaTKOe OMMCAHHe JOIMeCHOBbIX OTIOHKeHHM YTecoBolt 30ubI, cule- 
| AyeT OTMeTUTh UX pesKoe CallMasbHOe OTIIMUME OT SOLLEHOBLIX MOPO Gosee ceBep- 
“HbIX TeKTOHMYecKHx 30H (Marypckaa wu KpocHeucKas 30HbI). 

Ilo cpoei muTOMOrHH M MO CxO,HOMY KOMIseKcy dbayHb! PopamuHudep onu 
‘OUCHD OUIM3KH CpeHe- H BEPXHESOLeHOBLIM Moposam Tak HasbIBaemoro MOfravb- 
CKOrO (PIMA, IMPpOKO pa3BUTOrO Ha TeppuTopuu SanagHElx Kapnat, B Tlenunax 
| wu TaTpax. Soren 3ecb, TaK Ke KaK HM B YTeCOBOH 30HE, HAYMHAeTCA OOPa3zoBa- 
HHeM KOHTJIOMepaTOB, M€CUAaHHKOB H M3BECTHAKOB CpeHe2OWeHOBOTO BOspacta, 
colepxKamiux OoraTylo tbayHy HYMMYJINTOB M 3aJleraloulHx HecoracHo Ha Oovlee 
TpeBuux nopofax (°). Bepxuur 20lleH MpescTaBJIeH MOLWHOH TOIeH TOHKOpPUT- 
MMYeCKOrO M3BECTKOBMCTOrTO MecuaHo-riMHuCcToro § qbviMua. 

OtcyTcTBHe JaTcKoro Apyca, MasleoweHa H HMKHEFO 9OIeHa Ha TeppHTOpuu 
| Yrecosoh soupiu TaTp JaeT NosmHoe OCHOBAaHHE AVIA MpeANOMOKeHUA, YTO 9TA YACTb 
_Kapnar jonroe spema (aT, MameoleH HM HW2KHHM SOLeH) ABJIAacb Cyuel. 
_B smorercKoM Beke Hauallacb KpylHaa TpaHcrpeccua (Mope TpaHrpeccupoBaso 
/¢ tora), KoTOpad u o6ycOBHsa OOpasoBaHMe cpeflHe- H BePXHe-9OMeHOBbIX 
| OCaqKOB. 


Ilocrynusio 


YkKpawHHcKoe oTAeeHHe 
16 IV 1956 


BcecorosHoro Hay4HO-HCCJIeEMOBATeIbCKOrO 
TreoJIOTOp a3BeAOUHOTO He@TAHOrO MHCTHTYyTa 


WMTHPOBAHHAA JIMTEPATYPA 


1 V.Uh lig, Jahrb. d. geol. Reichs.-Anst., 40, 3—4 (1890) *#I.H.Hemkos, Marepe 
Mo Ovocrpaturpadun san. o61. YCCP, 1955. * H.W.Macaakosa, M.B. My patos: 
JIAH, 81, N23 (1951). *M.B.Mypatos,H.M MacaaxkosBa, Bras. MOUII. orn 
reom., 27, N23 (1952) ®>H.U.Macaaxkosa, Matep. no 6vocTpaTurpadun san. o6. YCCP» 
1955, © Regionalna geologia Polski (Praca zbiorowa), Krakow, 1951. 
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Jloxuanm Axagemun nayr CCCP 
1957. Tom 115, Ne 2 


rEOJOrHA 


JI. H. JIEOHTbEB u A. A. KAJEHCKHM 


O MNPHPOJIE KAMBEPJINTOBbIX TPYBOK AKYTHU 
(ITpedcmaeneno axademuxom JI. C. Kopscunckum 3 II 1957) 


OrxppiTble HeqaBHo B AkyTuu KuMOepsUTOBbIe TPYOKH HaXOsATCA B Ooslee pas- . 
HooOpa3Hol reosoruueckol O6cTaHOBKe, vem apukancKue. Ilpexye Bcero y HUXE 
BapbupyeT MoOKeHve KaMep B3PbIBa; OHM PacHOJlaraioTca TO B KPHCTaJIMYe-} 
ckoM (byHJaMeHTe mJlaTopMbl, TO B ee OcaqouHOM exe. Pesko BapbupyeTyl 
WM ypOBeHb HX 9posHoHHOro cpe3a. Hapay c rmyOoko oOnaxkeHHbIMM TpyOKa-§ 
MH (HalpyMmep, jlaiblIHcKad rpynmma) umMeetcx TpyOka Mup, coxpaHuBilas) 
jlaxke CBOIO BSPbIBHYyIO BOpoHKy. B HacTosujee Bpema Avian SkyTCKHX KUMOep-! 
JIMTOB MOXKHO peLBapuTesIbHO CUNTATb YCTAHOBJICHHBIMM CJleyrollee. V 

1. Bospact Tpy6ok NocieHuxKHeTPHacoBbilt (OHM COMepxaT KCCHOJIMTHI Tpan- 
TlOB) H mpexbropcKkul. BrisBuraBiiMeca NpescTaBJleHHa (B 3HadHTeJIbHOM Mepe TIO 
aHasoruu c AdpuKoit) 0 MeOBOM BO3pacTe KHMOepJHTOB HbIHEe ONPOBeprHyTHlh 
HaxOJKaMH IIpOAyKTOB UX Pa3sMbIBa B HH3aX IOPbl HW TpaHCrpecCHBHbIM NepeKPpbI- 
THeM elo TpyOKu KosiekTuBHan. Tem caMbIM KuMOepsMTOOOpasoBaHHe TeppuTo- 
PHaJIbHO H BO BPeMeHH COBMalaeT C 3AKJIOUNTEJIbHbIM 3TAIOM TpannoBoro MarMa 
TH3Ma (HM2KHHH TpHac (1)). 

2. OObeM KHMOePINTOBOL Maccbl TPyOOK COBepUIeHHO HHYTOMKeH MO OTHOILE-' 
HHIO K OObEMY NPOAYKTOB PlaBHbIX 9TANOB TpannoBoro MarMaTH3Ma, IIpHueM 3aMe- 
YaTeJIbHO, YTO 9TH TPYOKH BCTPeualoTCA Ha OFPOMHBIX TpocTpaHcTBax uaTPpop-: 
Mbl, KOHUCHTPpHpyACb rpynwaMy, OOpasylOMuMH PaHOHbl, NOAYHHEHHBIe Kpy- f 
HbIM CTPyKTypaM nuaTopmpl. IlocueqHee yKa3bIBaeT Ha OOULyIO pernoHaJb- 
HO-TeEKTOHHYeCKy10 NPHUMHy KUMOePJIHTOOOpasoBaHUA M CBA3b ero C IpeABIOp-4 
CKOH KHMHEMATHKOM IviaTpOpMbl B ZMOXy yracaHHA TpannoBoro MarMaTH3Ma. if 
Bmecte C TCM HHYTOXKHOCTh OObBEMa KHMOEPJIMTOBLIX BbIGPOCOB He MoOsBoONAeT| 
CBASbIBATh MX C KaKOH-TO OCOO6OH KHMOePJHTOBOM MarMoOli, HesaBHCUMOl oO 
TpamnmoBou, Kak 9TO MemaeTCA HEKOTOPbIMH aBTopamn (74, 5), 1 

3. KumOepnts, BHYTPpH KOTOPBIX HaGOOMaoTCA 3aMeTHBIe BapHallwH 
cocTaBa (6a3aJIbTOBbIe, JMMOYPrHTOBBIe, CJOLAHO-NepHACTUTOBLIE HM Apyrued 
PasHOCTH), B WeIOM OTJIMYAIOTCA OT THIMYHBIX YAbTPAaOCHOBHBIX MOPos 3aMeTHO} 
NOBDIMCHHBIM COAepxAaHHeM TIMHOZeMa, THTAHa, KaJIbUMA M OTUACTH meNOUeH, | 
4TO COJIM7KaeT UX C Me€MaHOKPATOBLIMH Pa3HOCTAMH ULeOUHBIX G6asaJIbTOB. 
Ilostomy A. H. 3apapunxuii (*) cnpapeqmBo orHocul ux kK KpaliHuM mpel-: 
CTABUTeIAM OasaIbTOUTHbIX MOpow. Oco6enHo 61u3KH K OoraTbIM OJIMBHHOM, 
IL@IOUHBIM Oa3aJibTOHaM UMKPHTEI, NpHueM, HanpuMep, TpyOKa Yaaunaa ua-} 
CTHUHO BBIMOIHeEHa HMCHHO NOposaMu THA MMKPUTOB. 

Tpannosple JepuBaThl, NpHOMxKaloMMecA K YJIbTpaCCHOBHEIM HM ILeOUHO- 
0a3aJIbTOBLIM THIAM (aIbHOMTHI, JIMMOYPrHuTbl, MeMIMTOBBIe Oa3abTHI, MeliMeuH- 
THM T. I. ) ONMCHIBasIHCb payom apropos (*, **). [. T. Moop (8) eme B 1941 r.3 
ycTaHoBHyl Ha ceBepe Cu6upcKol maatbopmbl mpucytTeTBue uioOHTOB, MeJIb-} 
TeHTMTOB H MeJIMJMTOBBIX OasaIbTOB MU, CUNTAA STU TOPOAL Oru3KUMU K adpu-|| 
KaHCKMM CJIOMAHBIM KMMOepsuTaM, BbICKas8a MpeqnomoxKeHne 0 BEPOATHOCTH | 
HaXO*KMCHHA 3eCb NOCEHUX. OTO NpelNooxKeHNe, KAK HB8BECTHO, 6ulecTAMe 
HOATBEPIM OCb. CpaBHUTeJIbHbIe JaHHbIe IO XHMU3MY KUMOepJINTOB, MeliMedHTOB | 
IleOWHbIX Oa3aIbTOB HM MMKPHTOB, BONpekH mMHeHMO B. M. Kynsercxoro (°*)) 
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u E. JI. Byraxoso ('), nosBomstoT pacemarpuBath 3TH NOpofbl Kak eCTeCTBeH- 
Hble PANE! UPOMSBOAHHIX TPalnoBolk MarMbl (Ta6. 1), Ha YTO yKa3bIBaeT HM Camo 
cTpaTurpaduueckoe Mouloxenue SkyTcKUx KUMOepJINTOB. 

Ta6Oauna 1 


XWMUYeCKHE AHaIH3bl KUMOePJNTOB, TpanmoBLIX JepHBaTOB u cpeqHUX 
weOuHOrO OasabTa UW NuKpuTa 


IV | V VI 


| I | II Ill VII VIII 
SiO» 33,34 | 32,02 | 36,33 | 35,38 | 36,46 | 39,02 | 43,69 | 41,30 
TiOg 2,04°| 4,22 | A891 444. }..4,39.1.3.70 1.2.42 |..0, 84 
Al,O 4-494 3,90| 5,09| 2,73} 2,08] 3.81 | 9/06] 9.43 
Fe,Oz 7800) 6.45 | 7543 0\..6) Of na? Goel, 7,09 | 3.46) 5-30 

CrO3 ONOTNIULE. = = Ogee os, sy 
FeO ZOOM A414)" 3,401! (6,064 4987 kon 72s me Gnagele 8.86 
MnO 19,006 |) 0.10 1 — ae 0,20} 0,16] 0,29 
CaO 1,46| 6,80] 6,78 | 5,99] 4,82] 44.20] 9748] 8’04 
MgO 32,81 | 31,29 | 26,63 | 31,82 | 33,08 | 19.47 | 19°68 | 19°94 
Na,O Gas (0,84 | 0,87 | 0,27} cx, “P0,4019 4,49") 440 
K;O 1,05 | 2,43] 0,09] em. | 0,921 0.691 0,39 
Ht...) 9 (812,59 | 7,43] 7,25 | 9,06. | 44,41 [3,58 | 0.74] 4.27 


Iipumeuanuue. I—cp. u3 3 kumMOepmuToB AkyTuu, OTOOpaHHEx OT 
BkuoueHnn (11); I[—cp. us 10 Oa3anbToBbIx KemOepsuTos (18); II] —cp. us 4 
CJHOAAHBIX KUMOepsuTOB (1%); 1V — meumeuut c p. Koryi, cp. u3 2 (8), V — mei- 
MeuMTOBLIM Ty (*); VI — MenuauTosnlt Ga3anpt (*); VII—cp. us 34 6Oorarnix 
OJIMBHHOM IWesOUHbIX OasambToB (1%); VII] — cp. nuxpur no Janu (us A. H. 3a- 
BapuyKoro (8),. 


4, TryOuHbl KaMep B3PbIBa KHMOePJINTOBLIX TPpyOOK, xopouio cbuKcupyemple 
COCTABOM KCCHOJINTOB, OKa3aJINCb KPaliHe He3HayHTeJIbHbIMH — NMOPATKa MepBbIx 
KHIOMeTpoB. Tak, Aaa TpyOku Mup, KamMepa BspbIBa 3auJleraeT BbIILe KPOBJIH 
KpHcTaslmMuecKoro (byHJaMenHTa Ha ruryOuHe He Oomee YeETLIPeX KHJIOMETPOB; rsly- 
OMHbI KaMep B3PbIBa TOKE HaxXOAAMMXCA B OCaOUHOM YexsJie TPyOOK OaccelHa 
p. OmeHexk NopsyKa ofHOoro KusIOMeTpa. OHako B TlocyieqHeM CTy4ae TPYOKH CHJIb- 
HO Cpe3aHbl 23po3vei, Tora Kak Avia TpyOKu Mup peub user 00 ce NOHO AMHe. 

I]pupeqeHHple WaHHble HCKOUAIOT PaCIIPOCTPaHeHHble WpefcTaBsIeHuA 06 
oOpasoBaHuu KMMGepJIMTOB Ha KaAKMX-TO OFPOMHbIX ryTyOMHAax MIM 06 UX CBA3H 
CO CBePpXIJIYOHUHHBIMM pa3JIOMaMH, IIPOHHKaBINMMM B TMMOTeTHUeCKHe MOAKOp- 
KOBbIC MePpHAOTHTOBYIO UM SKMOrHTOByIO OGomouKu ((**) uM Ap.). Ouesuguo, 
KaMePbI B3PbIBa, UpaBIHe POb NOKAIbHEIX OUATOB KUMOepUTOOOpasoBaHUA, 
B JCHCTBUTeIbHOCTH PacnOJaraioTcA B BEPXHHX FOPH3OHTAaX 3eCMHOM KOPbI, HHOr- 
fla axKke B IIPHMOBepXHOCTHbIX — BbIILe KPOBJIM KPHCTaJIJIMYeCKHX NOPOL,T. e. 
He HMXKe, a BbIe OYAarOB Tpannoporo Marmatu3sMa. IIpu 9TOM B CHJy OCOObIXx 
YCJIOBHM, Ha CTOJIb MaJIbIX TIYOHHAX BO3HHKAIOT NOBBILeHHbIe WaBeHHA, pas- 
pemiaromiuecd 3aTeM B3PbIBOM, OOYCJIOBJIMBaIOIWHM OpeKYHeBHAHYIO TeKCTypy 
KMMOCPJIMTOB, HW OM3KHe K BEPTHKAJIbHLIM KOHTAKTbI TPyOOK C BMEeIalONIMMu 
nopofamu. Tloxa3aTenbHo B 3TOM OTHOLICHHH, uTO B TpyOKe Mup, ovar KuMOep- 
JIMTOOOPasoBaHuA KOTOPO! HaXOAUTCA BbILMe KPOBJIM MOKeMOpPHA, IPH OTCyTCTBHU 
apXelicKUX KCCHOJHTOB OTMeUaIOTCA BKJIOUCHHA SKJIOPMTONOROOHIX MOpog. 
Ilpuxoqutes mpu3HaTb, uTO OHM OOPas0BaJIMCb B CaMOH KaMepe — Ha OTHOCH- 
T@IbHO MaJIbIX rutyOMHax, HO UPW HeHOPMaJIbHO BbICOKHX [VIA MOCEHUX 
WaBsleHuax™. 

5. Hakone, xapakTepHa, Kak 9TO YCTaHOBJIeHO Ha JaJqbIHCKOM KuMOepsIn- 
TOBOM IloJl€ 3AKOHOMepHad CBA3b TPyOOK Cc AByMA (seKcypaMu, C KOTOPHIMH 
CONPAXKeHI passiomEl. TpyOKu pacomaraiorca apasebHO pasJioMam (HO He 
IPAMO Ha HUX), OOpasyxA [Be NOJIOCbI, OCAMM KOTOPBIX ABJIAIOTCA STH Pa3sJIOMBI, 
IIpescTaBABWIMe B MPOWIOM MPpOBOAHUKH TPaliOBOW MarMbl. 

* Tpynia 9KOrHTONOOOHBIX MOpoO, BepoxATHO, PeTeporeHHa. IIpu naxoxjeHHu Kamep 


B3pPbIBa B apxee B TpyOKaX BOSMOXKHbI, KOHCYHO, HE TOIbKO «POACTBEHHbIC BKJIOYCHHA» SKIOPH- 
TOMOOOHbIX MOPOM, HO HW 3AXBaT SKJIOTHTOB (KAK KCCHOJIMTOB) H3 KPHCTa/IMYeCKOro (byHaMenra. 
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Tpannospplit MarMaTu3M CvOupcKol MaTPopMbl B CBOeM Pa3sBUTHH IIPoule.|, 
TpUu tbasbl, OTBeYAIONUe USMeCHABLIEMYCA TeKTOHHYeCKOMy pexuMy (°, °): Tyo}, 
BO-HHTPy3HBHyt0 (lipeo6ayaeT OllycKaHHve, HeudpepeniMpoBanHble HHTPY3HH fh 
MHOPOUHCICHHIe TYPOBLIE TPYOKH BSPbIBa THMa KpuBAAKUTOB I]. E. Oddmana) sh 
sbpysHBuylo (MOAHATHe C paCKPbITHeM Y JHEBHOM MOBePXHOCTH KaHaJIOB Tpally 
MOBO MarMbl) HM HHTpy3MBHy1o (CHOBa OllyCKaHwe Cc 3aKPbITHeM BEPXHUX y4a'yl 
CTKOB YIIOMAHYTHIX KaHaJlOB, AudpepeHUMaJIbHble OJIOKOBbIE ABYOKeHHA, MOAB. 
jleHue JudctbepeHUNpoBaHHbIx, OoraTbix JI€TYYHMM MHTpPy3uh). | 

KumGepuTooOpasoBaHve, OueBHAHO, OTBeuaeT TMocMeLHel case (uM pO) 
WOsbKaeT ee) B OTHOLICHHM TEKTOHM4eCKON OOcTaHoBKu KoTOpod B. A. Baxap (7) 
CUNTAaeT, UTO MOBbILICHHaAH ak-§. 
THBHOCTb BHeMpsromleiica Mar-} 
Mbl NMpPHBOLMIa K HHTeHCHH-H 
KallHH IIpOleccoB acCHMH JIA | 
uddepeniManun u pasHoodpa-§h 
3H1I0 H3Bep2xKeHHbIX TMOpok Hal) 
moculeqHemM a9Tane Tpannosorel 
MarMaTH3ma. i 

Ha puc. 1 Jawa mpumep-§ 
Had cxeMa oOpa3s0BaHiaA KUM-§ 
OepHTOBOH TpPyOKN B ONNCaH-& 
HbIX YCJIOBHAX 3aTAMIOHHPO-§ 
BaHHbIX BePXHHX TOPH3OHTOBIT 
3eEMHOH KOPbl Cc TpeoOpa30Ba-# 
HHeM B 30HE (pylekcypbl paH-) 
aJIbHOH KHHEMAaTHKH BTOpH30H-& 
TambHyto (1°) WH 3aKPbIBINHXCA B 
BepXax TPelllHH-pa3JIOMOB, HLy-] 
IHX OT OYArOB NepBoro NopAy- | 
Ka TpannoBol MarMbI, yCieBIUeH 


Puc. 1. @—cuabHoe onmycKaHne, 6 — ymepeHHoe yxKe 3HauHTeIbHO Tudbcbepex- 
omyckaHne, 6 — 3aKPbITHe BEPXOB TPeULHH Pa3JIOMOB; . 
I — 3aTaMNOHHpOBaHHble FOPH3OHTHI KOpbI, 2 — mar- Rp OBE TDC tS ce tae 


ma; / — marmaTuueckHi ouar I nopagxa, JJ —mar- Te@JIbBHOMY 9STAaly MarMaTH3Ma. ff 
MaTHYeCKHH Oar CaTemuTHBIM — I] nopamka (Kamepa JlocTturHyB  3aTaMMoHHpo- | 
BSPbIBa) BaHHbIX TOPH30HTOB, MarMa 

yCTpeMJIAeTCH B CTOPOHbI NO 

OMepeHHIO TiaBHOrO Pa3JIOMa, M@XKMIACTOBbIM Pa3PbIBaM, IJIOCKOCTAM OT- } 
J@JIbHOCTH MT. U.; PasqBHrad HX WIM HCHONL3yA OCMAOJICHHbIe yuacTKH, MarMa 
NOKaIH3yeTCH 3aTeEM B HeOOJbIIMX CaTeJIMTHbIX OUarax BTOPOrO NOpsAAKa; 
KaK NOKa3bIBal0T (PaKTbI, NOCMIeHHe MOrYT BOSHHUKHYTb KaK B KPHCTAaJIMYeCKOM § 
cbyHaMenTe, Tak uM BbIe ero. SaTpPyMHeEHHOCTb NPOABHXeHHA NO Y3KHM TPe- ¥ 
IHHaM K 9THM OUaraM CrocobcTBYyeT OOOCOOEHHIO OT TEPBUYHOM MarMbl paciviapa | 
HeECKOJbKO HHOFO cocTaBa — Govlee OMM3KOFO K YJIbTpaOCHOBHOMy * u Oosee O0- 
raToro JieTyuHMH, T. e€. B OOMeM cmyyae HECKONbKO Oovylee WeNOUHOrO. J 
JlaibHertiee, BEPOATHO JOBOMbHO JVIMTeIbHOe PasBUTHe B 9TOM NOUTH 3aMKHy- 
TOM oOuare, IIpoTeKatollee IIpH MOCTOAHHOM OObBeMe, OTUACTH OIM3KO K cxeme | 
u3oxopuyeckoro Mpouecca no MW. A. Octposcxomy (°), ¢ O6pas0BaHHeM KOPKH 4} 
MHTPy3HH (YTO OOBACHAeT YacTOe HaxXOMWeHue B 3aNOTHAIOMleH TpyOKu Macce | 
«KHMOepJIHTa B KHMOePJHTe», a TAaKKe HaNMUHe POACTBEHHBIX BKIOUeHHH). 
JleHicTBUTeJIbHbIe YCJIOBMA, BEPOATHO, 3AMCTHO CJIO%KHee, 4YeM B YNOMAHy- 
TOH cCxeMe, Tak KaK jlaBJIeHWe pacTeT He TOJbKO 3a CUeT OCBOOOKTCHHA 
JIETYYUX TPH HavaBueHCA KPHCTAaJIM3alNN B CaTeJWIMTHOM OUare, HO H 3a CueT 
HempepbIBHOrTO MOCTYINVIeCHHA B Hero JIeTYYHX U3 TiaBHOTO KaHama. DaKT 
NocJleqyomlero B3pPbIBa, T. €. IpeBpalleHuaA OUara B KAMePy B3PbIBa Cc OOPa3z0Ba- 
HueM TPyOKH, Hywel K THEBHOM NOBepXHOCTH, CBUAETeMLCTBYeT, ITO rasOBad 


* 


BecbMa BO3MOXKHO, YTO Tak *Ke OOOCOOAeTCA MarMa rumep6asHTOBOrO CocTaBa H B reocHH- 
ee oOacTtax — B ocoOoH AMHaMHYeCKOl OOcTaHOBKe 30H TYOHHHEIX pasomMoB (Ka- 
Heuckun (*)). 
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qpa3a ouara He Haxofusia cee BHIXOa BCTOPOHY rlaBHoro KaHasla HM YTO,HaObopoT, 
us TlOcIeqHero BC€ BpeMA Ie MPUTOK eTyuuXx B STOT OUar. BpekunpoBaHHocTh 
MaTepHasa TpyOOK NOKasbIBaeT,YTO BSPHIB MpOUCXOAUM Noce pacKkpucTasN3a- 
WMH 3HAYMTeIbHOM YaCTH MArMbI OUara IPH OTHOCHTeIbHO HeGO/IbIIOM KOHUe- 
cTBe OCTATOUHOrO PachwaBa H CrO HU3KOM Temilepatype (KOHTAKTOBOe BO3JelCT- 
Bue Ha KCCHOJIMTbI HM NOpO{bl CTeHOK Tpy6oK HHUTO*KHOEe). 

Ilocne rasoBoro B3pbiBa, NpakTHYeCKH, BepOATHO, MrHOBeHHOTO, BOCCTa- 
HaBJIMBAaIOTCA BIJIOTb WO AHEBHOM MOBePXHOCTH HOPMAaJIbHbIe YCJIOBUA aB- 
JIGHHA C TOATOKOM MarMbl, BbIIHpaiolleh B TpyOKy pa3lpoOueHHbIe o6s0- 
|MKM MpOAyKTOB KPpUHCTaJIM3salHH B OUare HW OOJIOMKH BMeLLalOllux Mopoy 
€TeHOK KaMepbl B3PbIBa HM TPyOKH. OTO 3anOHeHHe HET OTHOCHTEIbHO MeL- 
eHHO, TaK Kak Wave ObIIO Obl HEOObDACHMMBIM IIPHCyYTCTBHE B asbHCKUX 
TpyOkKax yCMeBLUIMX MexaHW4eckH TepeMmellaTEcaA C BHINOJHAIOWIeH UX Maccoli 
KC€HOJIMTOB JIAaHJOBepCKHX H3BeECTHAKOB — OGJIOMKOB M3 AbIHe pasMBITLIX Topu- 
S3O0HTOB, HaXOJMBIIHXCA He MeHee uem Ha 500M Bblille COBpeMeHHOTO 9PO3HOH- 
HOrO cpe3sa TpyOoK. 

BpiqBuraemMasd CXeMa OOBACHAeT U3BeCTHBIe Ha CerosHA (PaKTbI NO KUMOep- 
JIMuTaM SiKyTHM, ykKa3biBaloliMe mpexye Bcero Ha HeOOJbINyIO Tay6uny 
B3PbIBHIX KaMep TPyOoK. Orcioyla Hev36exKHO TIpescTaBJIeHHe O HaIHUH Y Kaxk- 

Rou TpyOKu o6oco6eHHoro caTeMTOBOrO O4ara, OMHOCTOPOHHeE cCBaA3aHHOrO 
¢ TiaBHbIM KaHaJIOM TpallnOBOH MarMbl. JTO OObACHACT HHYTORHIM OOM KMM- 
©ePJIMTOBOM MaCcbl, HENOHATHHIM IPH MpuBeYeHuM MarMbI “3 MepHAOTHTOBOrO 
/cox. OMHOBpeMeHHO MPH HHOMBUAyabHO pasBMBaIOUIMxcH OUarax B3pbIB 
'B 3aBHCHMOCTH OT KOHKPeTHOM reosoruuecKOH OGCTAHOBKU MOxKeT MpOusoliTu 
TIpH pasHbIxX MaBJIeCHHAX; MOITOMY JelaeTCH MOHATHBIM HaOsmOMaemoe 6.1M3- 
| koe cocescTBo TpyOoK Cc aJiMa3aMU, TMpOMaMu MW YKMOTMTOMOAOOHKIMH BKJIIOUe- 
HUAMM W TPyOOK He NposyKTuBublx. JlanbHeliMe ucceloBaHuAd, OUeBHAHO, 
| JOUKHbI WITH 0 JIMHMM BbI,eeHHA M3 HakalIMBalolleroca CpaBHUTe/bHOTO 
| MaTepMasla MMHepaJIOB-MHIMKaTOpOB, TO TMO3BOJIHT NOAOMTH K KPHTHYeCKHM 
-YCNOBHAM, HEOOXOAMMBIM JIA OOpasoBaHusa amMasoB. Hakone, HecoMHeHHast 
| CBA3b KUMOePpsHTOOOpasOBaHHA C TpallMoBOl MarMOl M perHOHaJIbHbIMH CTPyK- 
| TypaMu MO3BOHT MHaye OMeHHTb TpaHulb! CuOupcKoh aJIMa3O0HOCHOM IIpo- 
| BHHIUH. 


AkyTcKad KOMMJeKcHad SKCHeLMUNA Toctynuso 
Skytckoro dunuana Akayemunu nayK CCCP 30 I 1957 
Teonoruyeckui my3eit um. A. Il. KapnuncKoro 

Axkajlemuu nayk CCCP 


WMTHPOBAHHAS JIMTEPATYPA 


1E, JI. By taxosa, Tp. Unucr. Apxrunn, 89, B. 6 (1956) * B.A. Baxkap, Tam Ke. 
3 A.H.3apapuuxKudl, Uspepxennpie ropxble mopompl, 1956. * A.A. Kagqenckuii, 
3 


| Marmatwyeckaa reonorua Hepenosoro xpe6ra Cep.-3an. Kaspxasa, U3. AH CCCP, 1956. 
|>B.M. Kynasercku ii, Hegpa Apxruxn, Ne 2 (1947). § M.JI. Jlypbe,C. B. O6py- 
| 4ep, Marep. mo reosorum Cu6. naatpopmp. JI., 1955. 7 B. JI. MacautTuc, Tam xe. 
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Jloxnage Akagemun nwayrx CCCP 
1957. Tom 115, Ne 2 


b. B. MEPJIMY 
IKCNJIOSHBHbIE BPEKUMEBBIE JANKH 3AKAPNATbSA 


(ITpedcmaeaexo axademuxom JI. C. Kopacunckum 12 I] 1957) 


B BuiwikoBcKom pafione 3akapnaTba pacipocTpaHeHbl KpyTonaaroume Opeks j 
yneBble Jaliku, CeKyUMe MHTPY3HBHble H OCaMOuHO-TydoreHHble NOpospl. Bpex- 
UMeBOe BbINOHeHHe JaeK HM 3aKOHOMepHad IpMypOueHHOCTb MX K JIMHeMHBIM, 
CTPyYKTypaM ABMJIMCb OCHOBAHHeM JIA OTHECCHHA STHX WaeK K TEKTOHHYECKEM fi 
o6pa30BaHuaM. OfHako px cBoeoOpasHbIx YepT CTaBUT OpeKuneBble JaHKU B PAT 
BeCbMa OPHIHHaJIbHbIX OOpa3s0BaHHl, TeHe3HC KOTOPHIX HE MOET OBITh OOBAC- 
HeH HH TEKTOHHYeCCKUMU, HA THAPOTePMaJIbHbIMH, HH MarMaTHYeCKHMH ABJICHH- ff 
AMM. ig 
OcHoBbiBanicb Ha HaOJOJCHHAX B MOJ3EMHBIX TOPHbIX BbIPAOOTKaXx H OOHaKe- # 
HHAX W Ha OCMeLYIOUHX MUKPOCKOMNMYeCKHX H XHMMYeECKUX ONpeeeHuAX, 
aBTOP IIPHIUe K BbIBOLY O BYJIKAHHYCCKOM 9KCIWIO3HBHOM IIpOHCxXoxKeHHn Opek- # 
yMeBblx Jlaek. Ilockompky corsmacHo ocseqHen, HavOsee NOMHON CBOAKe NO Ks1ac- 
TMYeECKUM JlaiikaM, coctaBmeHHor P. IT. Topenkum ('), B Hamlett WMTepaType HeT 
COOOMIeCHHH 06 SKCIJIOSHBHBIX alikaxX U Takve OOpa3s0BaHHA OMMCAaHb! NOW Ha3sBa- 
HHeM «BaJIYHUATHIX JaeK» JIMIUIb Jia Okpyra Tuutuk, Ora, CILIA (?, °), anrop 
CUE MOIC3HbIM ONMCaTb 9KCIJIOSHBHbIe WaHKH SakaplaTbA W MpHBecTH MaTepu- 
aJIbl, OOOCHOBDIBaIOMIMe HX SKCIWIOSHBHOe NponcxowyeHHe. Patou, B KOTOPOM ie 
pacripocTpaHeHbl OpekuneBble WaHKU, CIOXKEH HEOTeCHOBLIMH OTJIOXKCHHAMH, CO-¢ 
CTOALLMMU H3 aprHJJIHTOB, MeCUaHUKOB UH TYMOB, IpopBaHHbIx rumaOnccaJIbHbIMA 
MHTpysuBamu. Tvna6uccaJibHble NOpOsbl MpeslcTaBseHbl raG6Opo-MaGasamu, rpa-— 
HOMMOpuT-nopdupamu uw Auoput-nopduputamn. Ilocne craOunusannu wATpy- 
3MBOB HavalaCb BYJIKaHHYeCKad JleATeJIbHOCTb, OCTABMBIUaA B paliOHe NOKPOBBE ¥ 
aHJe3HTOB HW TpyOKH B3PbIBAa, CJIOMKeHHbIC BYIKAHMYeCKOH OpeKuueit. 

Bpekunesple Waku 3aleraioT B rMnmaOuccaJIbHbIX MaCCHBaX M B oOcajoU- } 
HOM TOME H MOLYMHEHbI PaspbIBHBIM CTPyYKTypaM CeBepo-BocTOUHOrO HanpaBse- Ff 
Hua. AsumMyT lpocrupanua faek 35—80°, yrom nazexun 70—85°. MomuoctT # 
JlaeK HeEMOCTOAHHA HW M3MeHsAeTCA OT 2—3 M B pasyBax NO HeCKOJIbKMX CaHTH- | 
MeTpOB B Tepexkumax. Jaiku npoTsaruBaioTca No MpocTupaHnuio Ges nepepbiBa ff 
Ha 200—300 M vu 3aTeM CMeHSIOTCA JpyruMu Jalikamu, CoxpansioujuMu oOmee | 
mpoctupannue (pune. 1). [lo nagqenuio Jaiku mpocmexKeusi Jo 250 M, u BKIMHUBaHHe 
MX He YCTaHOBJeHO. BoOuIbIIMHCTBO WaeK OOHAKAaeTCA B COBPEMCHHOM 3PO3HOHHOM 
cpese, HO H3BeCTHHI M «CJlelble» Laliku, BbIKJIMHMBAarOlllveca 110 BOCCTAaHHIO B rpa- § 
HoMopur-nopdupax. IIpu nepexoye JaeK u3 HHTPy3HBHbIX MaCCHBOB B OCa- } 
NOUHO-TyPoreHHy!0 TOMY He HaOsOaeTCA H3MeHeEHUM B CocTaBe OpeKUNeBOrO: 
BbIMOJIHCHHA. 

Bpekuua, Cilaraiomad aliku, COCTONT 3 OONOMKOB paciipocTpaHeHHElXx B. | 
palone Mopod: rpanoquoputT-nopdupos, Luoput-nopduputos, ra66po-qua6asops, # 
aPrMJWIHMTOB, NeCuaHHKOB UH TYCOB.OGJOMKU CLLEMCHTHPOBAaHbI TYPOCreHHBIM HM OCa- 
JOUHBIM MaTepnasioM. Benuunna OOJOMKOB KOse6NeTCA B WIMpPOKUX Mpeyenax — | 
OT NOJYTOPaMeTPOBbIX TvIbIO 1O MecuMHOK pasMepoM 1—2 mM, Han6osee pacmpo- jj 
CTpaHeHb! OOJIOMKU pasmepom 1—10 cm. O6nomKu OObINHO OKPyrsbie, yruOBaTHIe fe 
(bopMbI BcTpeyatorcs pexe. O6soMouHad YacTh 3anumaet 70—80% B oOmeli Macce 
Opekunu; rlaBHoe Mecto (60—70%) cpeqm o60MKOB IpHHaliexKuT HHTPy3HB- fl 
HbIM TopoyaM. 
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OOJIOMKOB, YTO UPHBOAMT K Mpemnoso- 
*KeHHIO OO OOMMHOCTH MCTOUHUKa Opex- 
yveBoro MaTepHasia JIA BCcex Jaexk. 
Llemeut Opekunu cocTontT “3 KsacTH- 
weckoro MaTepHadla, tmpescrapsenHoro 
OOJIOMKaMM KBaplla Hi IwlarioKJa3a pa3- 
mepom 0,1—0,05 mm u, pexe, o610MKa- 
MM M3BePxKeHHBIX H OCaMOUHBIX MOpon, 
pasmepom 0,1—0,5 mm.- Ycranosseno 
HaJIMUHe KHCJIBIX HM OCHOBHBIX [larHo- 
Ka30B, IpHueM ocwelHue He Xapak- 
TePHbI (VIA BMelLalOMlNxX LaliKku WHTpy- 
SMBHBIX opoy. Kuaacruyeckui Mmare- 
pall WementTa MorpyxeH B deb3uTO- 
BHHYIO CBaA3yloulyiIo maccy. Mectamu 
'B WeMeHTe HaGOulioyaeTca pacnbllenHblit 
aprumimT. XuMuyecKHH aHalM3 moKa- 
3aJl, UTO COCTaB WeMeHTa OpekunH OH- 
/30K K COCTaBy paciipocrpaHeHHBIXx B 
| palione aHfle3uTOB, TO MPMBORHT K MBI- 
CIM O YeHeTHYeCKOH OM30CTH 3TUX 
—o0pasoBanuit. 
SuaMeHaTeJIbHO TlOsHOe OTCYTCTBHe 
| KaTakla3a B OpeKuHeBOM MaTepnHaue, 
| cararomlemM Waku. ITO OOCTOATeILCTBO 
| ABJIACTCA  CePbe3HbIM MpenATCTBHeM 
| K OTHeCeHHI0 OpekunH K OOpasoBaHuaM, 
| BOSHHKUIMM nol eHcTBHeM TeKTOHH- 
| WeCKMX HallpsxKeHHuH. 


| pemMelteHua TOopoq — B ocoOeHHOCTH. 


RSX SAU 
WALK 


+ + t+ + + 
+++ + + + + 4+ 


528) / 2 


Puc. 2. Cuomnad Opekuvepaad jalika: 1 — Opekuna, 2 — rpa- 
HOAMOpUT-Moppup, 3 — TeKTOHMYeCKHe TPellHHbl 


Cocras O6JIOMKOB JOBOJIbHO NlocTosHeH, H pacipeyenenne ux B jalikax cpaB- 
HHTEIbHO PaBHOMepHoe. BarxKHO OTMeTHTb, YTO He HaGWIOLaeTCA 3aBNCHMOCTU 
cocTaBa OOJIOMKoB OpeK4NH OT CocTaBa BMelalomlMx Nopor. Jaiku, saerarouque 
M B U3BEPXKeHHBIX HM B OCAMOUHbIX NOpoax ,AMeIOT NPHMePHO OAMHAKOBHI COCTAaB 


(=|; (lz Fils Ze Go Bs 


Puc. |. Cxema pacnouokeHua OpeKYveBbIX 

Jlaek: 1 — 6pekuneBble Jaiku, 2 — rHesyo- 

oOpasHoe OpekuHeBoe TesIo, 3 — rpaHOAHo- 

puT-nopdupp, 4 — apruamutTst, 4 — mio- 

CKOCTH HalwacTOBaHHA B aprHuiuTax, 6 — 
INTOJIbHH 


Jina OpekuneBblx aekK XapakTePHbI POBHBIe, PlaKWe NOBeEPXHOCTH KOHTAK- 
| TOB C BMelalONlMMu ToposamMu, 6e3 WapanvH, BBIOOMH, BMATMH, UH, rlaBHoe, 
| 6e3 3epKal CKOMbxKeHUA, UYTO BeECbMa YMBUTEMbHO, OCOOeHHO MPH MATKUX 
M 4acTO Jake MlacTHu4HbIx aprusintTax. []qoOubili xapakTep KOHTAKTOB HeBepos- 
| TeH JIA TEKTOHHYeECKUX 30H BOOSIE H WIA 30H CO 3HAUMTeMbHOM AMIIMTY ON Me- 


+ + : : 
t/t + + + +++ + + F 
Siesta ovis chet hy tees 


0 cm 
SSeS | 


[A7\8 


Bpexuvespble faiku, 3aleraioljve B HHTPY3HBHbIX MOpofax, uacTO MMeIOT 
--ycTymuaTble KOHTYPbI, OOyCIOBJICHHbIe KOHTPOMMPYIOMleH POLIO TEKTOHMYECKUX 


TpemuH B opMupoBanun faex. Kak BUHO 3 pc. 2, KOMeHOOOpa3sHEI =ycryn 
Naku oOycloBsen cekymel TpemuHo. XapakTepHo, 4TO CeKyIIMe TpenMHDI 
nepexolaT c ofHoro 6oKa OpeKkuneBol aliku Ha Apyrov, we paccekan Opexunyo 
WB TO 2K BPeMA He HCMbITHIBaH CMEICHHA. ITO rOoBOpUuT 06 Ux Gomee ApeBHem 
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BO3pacTe CPaBHUTe/IbHO C OpeKuHner U OO OTCYTCTBUM NepeMeLeHHA BMeLIaIOUNxX 
nopok BO BpeMaA oOOpasoBaHuaA OpeKuHH. | 

Boviee peBHHH BO3PaCT TEKTOHMYECKUX 30H, HexKeJIM OPeCKYMeBHIX aeK, NOKa- | 
3bIBAeTCA TAKKe 3aJleraHHeM HEKOTOPEIX JaeK B 30HAX MUJIOHHTH3alMM MHTPy- ff 
3MBHbIX OPO pW OTCYTCTBHU Ha KOHTaKTe UX C MMJIOHHTOM 3ePKaJl CKOJIbKe- 
HHA, a B Opekunu — cyleos KaTaksia3a. He ocraerca COMHeHHA B TOM, 4TO OpeK~ | 
YMA BHepeHa B FOTOBbI€C 30HbI MHJIOHMTH3allMN. 

B WHTpy3HBHBIX Mopokax BCTpeyaroTchA BHESaIIHble PasfyBbl MaeK, B KOTO: } 
pbix OpeKYHA KaK Obl BHEAPAeTCA B TPeUIMHbI Mex Ly viblIOaMu NOposbl, OOpasys# | 
HelpaBUJIbHble, rHesLooOpa3Hble 3asexKU C Pe3KHMM YIJIOBaTbIMM KOHTYpaMu,. 
Ilpv BEIKIMHNBaHUM Mo MpocrupaHulo OpekuneBble Jak WepexoOAT B CucTemy 4 
TOHKUX (0,5—3 cm) Opek4HeBbIX KHOK, pasOMBaloWIMX MHTPy3MBHble NOPOAb! Ha 
6JIOKH H PuibiObl, B KOTOPbIX He HaOsOlaeTca CMeleHHA. Bee To co3qaer BueuaT- | 
JieHHe HH bEKILMH OpeKuNeBOH MaCCbI B TEKTOHHYECKHE TPeLIMHb!, NO KOTOPbIM He 
TIpowcxogqMo TepememleHuaA oOpor. 

Bpocaerca B rvia3a peskoe pa3siIMune B XapakTepe H3MeCHeHHA 3aBeOMO TEK~ | 
TOHHUCCKUX 30H MW OpeKYHeBbIX JaeK IPH Tepexosle H3 HHTPy3HBHBIX MOPO B OCca- 
jounpie. Ilepppie mpeppailaoTca 43 30H OpeKYnpOBaHUA MU POOeEHUA MHTPy3HB- | 
HbIX OPO B Ba 3aMeTHbIe€ 30HbI CMATHA APHJIMTOB, B TO BpeMA Kak BTOpple | 
He lIpeTepeBaloT H3MeCHEHHA HH B CTPOeCHHH, HH B CocTaBe. OTMedeHHOe pa3sJIHuHe . 
BbIZbIBAeT IIpeAMOMORKeHNe O Pa3sJIMYHOH MpHposxe STUX AByx OOpaso0BaHHH. 

Bpekunesble avku, 3asleraroulve B OCAXOUHbIX OTJIOMKECHMAX, 3AHMMAIOT CeKy- 
ee TOO%KeHHE OTHOCHTEIbHO HaCJIOeCHUA NOPOA, MpelcTaBJIeHHbIX IpeumMyule- B 
cTBeHHO apruuiiutTamu. I]nockocTu HacJloeHuA He NOArMOatoTca OKONO OpeKuNe- | 
BbIX JaeK, a HOAXOMAT BIUPUHTHIK, YTO CJTYXKUT BEPHbIM MPH3HaKOM OTCYTCTBUA # 
nepememleHua nopog. B 6pekuneBblx Lalikax HaGwOa‘woTcA MOILHbIe, MOUTH Mep- 
NHK YJIAPHbIe K HAM OTBETBJICHHA, CJIOXKeHHbIe TOH 2%Ke OpeKunel, Pacipocrpa- { 
HAIOMMeCH JIMIb 10 OMHY CTOPOHY JaeK HM He OOBACHHMble C NO3HIMH TEKTOHH- | 
yeckoro reHesHca (pyc. 1). Mecramu B apruaiuTax BcTpeyaroTca OpeKuHeBbIe 
WaHku C YyrJIOBaTbIMH, KOJIe€HUaTHIMH KOHTYPaMH, OOYCJIOBJICHHbIMU TeM, UYTO Ha 
OMHUX yUaCcTKax 3aMOJIHeHHe OpeKYHeBLIM MaTepHaJIOM LWWIO 10 TEKTOHHYeCKUM $f 
TpellMHaM, a Ha Apyrux — no nocKocTaM HacloeHua. Jlaviku C TAKUMH OCOGEH- . 
HOCTAMH HeCOBMECTHMBI C pesCTaBJICHHAMH O TEKTOHHYCCKUX OOPasOBaHHAX. 

M13 cka3aHHoro O4eBUAHO, UTO OMMCAHHble OpekuneBble Jak He MOP ABUTb- 
CA pe3yIbTaTOM MarMaTHYeCKON HH THApOTepMaJIbHOK JeaTembHocTH. He moxer . 
ObITh OODACHEHO OOPasOBaHHe STHX aeK VW 3allOJIHeEHHEM OOJOMOUHbIM MaTepHa- - 
JIOM TpelHH CBePXy, KaK B HENTYHHYCCKHX Jalikax, HOO BCTpeyaioTCA «CVIeTIbIe» 
Opekunesble Jaiku. HeBo3MoxKHO TaKXKe OOBACHUTh BOSHUKHOBEHHE OpeKYHeBEIX 
JaeK TlyTeM BbILaBIMBaHHA OpekuneBOrO MaTepHasla U3 HHXKHUX FOPH3OHTOB, 
NOCKOIbKY B OCaOUHOH TOJIMe HET OTOXReHUH C OOMOMKaMH Tunaducca/bHEIX 
mopox. 

IIpuBeyenuple BbIIIe MaTepHaJIbI O COCTaBe H CTPOeCHHH OpeKUMEBEIX aeK HCKJIIO- 
YalOT BOSMOXKHOCTh OTHECEHHA UX K OOPa3s0BaHHAM, BOSHHKUIMM NO, WeHcTBHeM 
TEKTOHHYCCKUX JBUXKeCHHH, NPHBeAMHX K ApoOMeHHIO NOPOAU K BOB IeUeHHIO. 
OOJIOMKOB OCaJOUHBIX NOPOL B Mpeesbl MHTPY3HBHbIX MACCHBOB UM H3BePXKeHHBIX 
nopod — B npefembt ocafounon Tommu. IIpeqnonoxwennio o Apo6menun u mepe- 
MeHLeHHH TOpod Mod WelcCTBHeM TeEKTOHHYECKHX HallpsxKeHUl MpoTHBOpeyaT 
MHOrHe (PakTbI UM B YaCTHOCTH OTCYTCTBHE KaTaKJla3a B OpeKYMM, 3epKaJl CKONb- 
2KeHUA M OOPO3 Ha KOHTAKTOBbIX MOBEPXHOCTAX, OTCYTCTBUe NosrHGa u OOMATUA 
MIMOCKOCTeH HaCIOCHMA MATKUX APrJIMTOB OKONO WaeK, yrlOBaTble KOHTYpbl 
M NlonepeyHble OTBETBCHHA HT. 2. MoxkHo JIMIWb YTBEPxKAaTb, YTO yxKe TOTOBLIE 
TEKTOHHYCCKHE HapyWeHHA KOHTPOJMPOBAIIN MOKaIM3allMio OpekuneBbIX aeK. 

PaccMOoTpeHHblii Ble (akTHYeCKH MaTepHas IIPHBOLUT K BEIBOLLY 06 9KCIIIO- 
3UBHOM reHesnce OpeKyveBbIX aeK, OJIM3KOM K reHesHcy Tpy6oK B3pEIBa. Mox- 
HO I1peACTaBUTb CJeMyIONMMH M€XaHH3M SKCIVIO3MBHOPO OOpasoBaHuaA jaek. i 

Ha yuactkax pasBuTHA OpeKuMeBbIX Taek Ha 3HauNTebHO rayOnHe Mpo- 
HCXOMMJIM B3PbIBbI BYJIKAHHYeCKUX Ta30B, HaKalWIMBaBUIMXCA B BepxXHelt uacTH | 
KOJIOHH TIOHHMarIolleHCA MarMbl OCHOBHOrO cocTaBa. I]pu B3spbiBax ByKaHu- 
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eckue Tasbl, H B TOM UMCIIe NeperpeTbii Nap, Nok OObIIMM AaBseHueM TpoHU- 
aud B CTCHKM OTKPbITHIX KaHaJlOB, OOPas0BaBLIMXCaA B MOpose B pesysbTate 
3pbIBa, HW B CTCHKH TIyOOKUX uacTeli TEKTOHMUCCKHX TpelMH, KOTOpbIe (PUKCH- 
yrloTca Ha STHX yuacTKax Ha NoBepxuoctnu. I]pu ocma6neHuu JaBenua Mocste 
SPbIBa Fa3bl C OTPOMHbIM HallpA*KeHMEM BbIPbIBAJIMCb M3 CTEHOK KaHaJIOB U Tpe- 
IMH, UPOW3BOJA BTOPHYHMI B3PbIB C OTTOPKeHHeM GO/bUIOrO KOMMUeCTBA 06- 
jOMKOB BMelalOuIMx Mopon. Takue cilyuau «aBTOreHHol B3pbIBHO Opekunuy 
mucaHbl Pactom (°) Aa Tpy6ox B3sppipa Muccypu. Tox Hanopom ra3o0B orrop- 
€HHble OOJIOMKH BMCCTE C PaCHbWICHHbIMH YaCTHLAaMU MarMbl BBepraJHCb B Bepx- 
We UaCTH TPellHH, HW B OAHUX Cly4adx BbIOPaCbiBaJIHCb Ha MOBEPXHOCTh, a B 
pyrux — He flocTuramM ee, oOpasya «cnembie» OpekuneBble Tena. «Crenpie» 
KCIJIOSHBHBI€ 3aslexKH ONMCaHbl! Dopranom (*) jWia MecTopoxyeHua Cranrpr 
fOrocuapuu u M. B. Tantuuunot (*°) aaa Jlenunoropcxoro mectopoxyjenua. 
OCKOJIbKY IPH 9TOM Iporecce NPOMCXOAHO OXAKTeHHe, Mapbl BOLI CxKMKA- 
MCb, MU OOJIOMOYHbIE MaCCbI JBUFasIMCb HO TpellMHaM BMecTe C BOJOH, OOpa3ya 
BoecoOpasHyio JIerKo TEKYYYIO CMeCh, OG/aarollly1o BHYTPeHHUM Tas0BbIM Harlo- 
om. B pesyubTaTe OnMCcaHHOro Tipolecca HM BOSHUKaIM OpeKuneBble Taliku, 06- 
OMOUHAA YACTh KOTOPbIX COCTOUMT M3 OOJIOMKOB 3aJeralollux Ha rviyOuHe nopog, 
| I€MeHT — W3 PpasqpoOJIeHHbIX MHHEepaOB BYyJKaHWYeCKOrO MpoucxoxeHuA 
(M3 PaciliblIeHHOH JaBbl M B MeHbIUeH Lowe — 3 PaCMbIICHHbIX YaCTHIL BMela- 
MULMX OpoL. 
Bpekuvesple Jaiku SakapnaTbs Kak No MopdoslormuecKUM YepTaM, TaK u TO 
ocTaBy HM XapakTepy OpeKuMi, BeCbMa HaMOMHHAaIOT «BaJlyHUaTHIe Maliku», 
mucaHHpie Jlopepuurom (7), KOTOpbIi MpemnomaraeT SKCTIO3MBHOe UX IIpo- 
cxou enue. 
| Tunoresa 9KCIJIO3MBHOrO MIpoHcxomweHuA OpekuHeBbIX aeK HAXOJUTCA B CO- 
Jlacuu c reojiorMuecKHM pa3BuTuem BpluikoBcKoro palioHa H OGbACHAeT BCE 
ICOOCHHOCTH STHX faeK, He OODACHMMbIe C [pyrux TeHeTHMYeCKHX NO3SHIMH. 
| Kak yka3bIBaJIOCb BbIIUe, BYJIKAHHYeCKAaA JCATCIbHOCTH, OCTABMBIUIAA B paii- 
He aHJe3NTHI UM TPYOKU B3PbIBOB, CXOJHbIe MO CocTaBy c OpeKdHeBLIMH JaukaMu, 
(avaslacb Mocwe cTaOuIN3alHH MHTPY3HBOB, B KOTOPbIX 3avieraioT WahKu. Ta- 
MM OOpa3oM, HaJIMilo (ha3a ByJIKaHU3Ma, C KOTOPOHM Ilo BpeMeHH M pocTpaH- 
BCHHO MOXKeT ObITb CBA3AHO OOPa30BaHHe SKCIVIOZHBHbIX OPeKUMeBbIX aeK. 
YOeANTEILHIM JOKa3aTeJIbCTBOM BYJIKaHHYeCKOrO NpONCXoKeHuA Opekuni 
IBACTCA TYPoOreHHbI XapakTep WemMeHTa, NO cocTaBy OTBeYalOllero aHesuTaM, 
a3BUTbIM B palioHe H OTHOCAIMMCA K TOH 2#%e Chase BYJIKaHH3Ma, C KOTOPOH 
IBASLIBAIOTCA OpeKUHH. 
OrcyTcTBVve CeXOB OTTOPXKeCHNA Ha KOHTAKTOBHIX MJIOCKOCTAX TOPO, BMe- 
laronjux OpeKuMeBble aiiku, CBUeTebCTBYeT O TpHBHOCe OpeKuMeBoro Ma- 
epHasla 43 HWxKHUX ropu30HToB. IlocTosHcTBO cocTaBa OpeyHi B pasJIMYHbIX 
\aikax MU H€3aBHCHMOCTb eFO OT COCTaBa BMELLAalOMUX NOPOA UPHBOAMT K MBICJIM 
€MHOM MCTOUHNKe OpeKuneBoro MaTepHasia JIA BCeX WaeK. 
Takne XapakTepHble yepTbl OpekuneBbIX aeK, KaK OTCYTCTBHe KaTakJ1a3a, 
TCYTCTBHe 3€PKaJl CKOJIbXKCHHA HW WapalWH Ha KOHTAKTOBbIX MOBePpXHOCTAX 
MeIalOMMX NOPOA, OTCYTCTBHE CMeEILCHHA OOKOBbIX MOPOL, yrIOBaTbIe KOHTYPbI 
jaeK, CBOeOOpasHble paslyBbl MU OTBETBJIEHUA WaeK,— BCe STO MpeKpacHo OOBAC- 
MCTCA SKCHMO3HBHOM NpHpomol Opekunit, ocoOeHHO eC yyeCcTb, TO OpeKune- 


JIbBOBCKMM TocyapcTBeHHbIM YHHBepCHTeT Tlocrynmuo 
um. Mp. panko 24 XII 1956 


UHMTMPOBAHHAS JIMTEPATYPA 


1p.r.Popeuxnu du, Usp. AH CCCCP, cep. reon., Ne 3 (1956). * T.C. JloBpepunur, 
6 H3MeHeHHH MOpos, KaK MOHCKOBOM MIpH3Hake Ha pyybI B OKpyre BoctouHoH TuutTuKk. Ilep. 
aura. UJI (1951). * M.B. Tawuuuna, B. Jl. 4enpacos, Mss. AH Kas. CCP, cep. 
pon., B 21 (1955). * K. ®opran, CaHHuoBO-WHHKOBbIe MecTopoxnenua Cranrpr. Teono- 
4A, Maparenesuc u 3anacbl py sapyOexKHbIX MeCTOPOXx CHM CBHHUA HM WMHKA, Nox pes. [an- 
ema, WJI (1953). 5 R. Far min, Utah. Econ. Geol., 29, M 4,356 (1934). © G W. Rust, 
. Geol., 45 (1937). 
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Jlokxxagn Akayemun nayx CCCP 
1957. Tom 115, Ne 2 


MHHEPAJIOLH £1 | 


Mi. Jl. 3XYC 


K BOMPOCY O HAMPABJIEHHM CTAQMMHbIX H3MEHEHHMM 
rJIMHACTbIX MHHEPAJIOB 


(I]pedcmaeaeno axademukom H. M. Cmpaxoeoim 12 II 1957) 


M3 yuenue riHHHCThIX MHHepaJIOB NpescTaBJAeT OONbIUOM MHTEPec He TOMIbKO! 
TOTOMY, UTO TIHHbI ABJIAIOTCA BaxKHeEHWIHMN MOJIeE3HbIMM HCKOMaeMbIMH, HO HM 
BCJIEACTBUe TOTO, UTO OTEJIbHbIC TIMHUCTbIE MHHEePaJbl IPHypOUeHb! K BMOJHE 
OMpeesieHHbIM (allvasIbHbIM OOCTAHOBKaM, HW TEM CaMbIM MOFyT CJLY2KHTb CBOe-| 

oOpa3sHbIMM MHAuKaTOpaMu (u3HKO-XHMH- 
Ta6nuuna 4 yecKOH oOcTaHOBKH ceMMeHTAallMH. 


Oco6eHHO BaxkeH BOTIpoc 06 H3MeCHeHHAX 
| By Cangas 86 15k, TJIMHHCTBIX MMHepaJloB B pa3sJIMUHbIxX cba-} 

omens nipy’ 105°) IlMaJIbHbIX 30HAX HM O HallpaBJIeHHOCTH 
; EIGN DS mipowecca 3THX H3MeHeHHH. . 

WU. U. Tuus6yprom (°) paspadorana| 

TCOPHA CTayMHbIX NpeppauleHu TIMHU- 

SiO, | 90,03) 50,19) 49,98  crnix muHepasion. OH BbIeraer pay craquu, | 
hae ee ue ee yepe3 KOTOPble MPOXOAAT HCXOAHbIC MHHE7#: 
Fe,Os 8.67| 7.52} 6.53 PaJIbl, OKasaBIIMCb B KOpe BbIBeETPHBaHHA.| 
FeO 0,03} 0,04} 0,04 KoneuHbim mpodyKTom Takoro cTayMHHOrcg 
MnO 0,03) cient] 0,04 pBpBerpuBaHHa ABJIAeTCA KaoMHUT. Onu-i} 
Nao a oe ae CaHHad HallpaBeHHOCTb BMO/IHeE ecTecT-} 
K;O 5/92| 545] 494 BeHHa B yCJIOBMAX KOPbI BbIBeETPHBaHHA.# 
Na.O 0,89] 0,76 1,24 Hexoropple uccmeqopaHia, B TOM UHCIER 
SOs 0,05) 0,07; 0,08 vy apropa (7, §) noKa3amu, 4TO ona fei-f 
es nae as vue CTBUTeIbHa WH B Apyrux dallMasbHblx 30-4 
HaxX Ha KOHTHHeHTe, Tye TrocnocTByety 

Kucuad cpeqa. B Apyrow du3sHKko-xumuye-f 

CMM o rp ROOST EOD |e Nee ite Cn scnateeie ee PIMHUCTHIR | 
H,O 3,18} 3,87] 3,14 MMHepanoB MoryT ObiTbh CoBepmieHHO MHbI-f 
Mowexk. OTH. MH, WH CaMblli XO Mpolecca MOxKeT MOJLy-| 
S102: Al,03| 3,48| 3,36] 3,19 uyrh apyroe Mu jaxKe NpoTHBOTIOMO*KHOEN 


Hanpaspnenve. VW. VW. Tnuu36ypr ( 

ae P ss pik * a H Fe a yKasbIBaeT, 4TO Ha JHE MOPA KaOJIMHAMI| 
E — o6pa3sen Ne 5 H 

2—ob6pasen Ne 2049, 3—o6pasen He oOpasyerca. Ho Beqb GeccnopHo, uc} 
Ns 2050. KOHCUHbI€ MPOLYKTbI KOHTMHEHTAJIbHOrC 


BbIBeTPHBAaHHA B OrPOMHbIX Maccax CHO:} 


caATCA B MOpcKHe OacceliHbl. OjHako TaM OHH He BCTPeyaIOTCA B TAKUN 
KOJMYCCTBAX, OYCBUAHO BCJIEACTBMe Toro, YTO MOMasad B OOCTaHOBKy, xapak-f 
TePH3yrOlllyloca, Tpex*ke BCerO, NOABJICHHEM IeMOUHOM Cpebl, OHH HEMUHYeMcE 
AOJDKHbI MpeTepleBaTb 3HauNTebUbIe H3MeHeHUA. B TaKUxX YCOBHAX BO3MOKeEH 
oOpaTHbIH XO mpowecca craquitHoro mpeBpamleHusa, HanpwMep of KaoumMHUTell 
B OeieNIMTY WIM MOHTMOpMssoNNTY. 

J{o HacToaero BpeMeHH UMEIOTCH JIMIUb HEMHOrHe CBeLeHH 06 u3MeHeHUAX | 
IPOUCXOAAMMX C OOPasOBaHHbIMH Ha KOHTHHeHTe TIMHMCTLIMH MuHepasamH ft! 
NOWaBIUMMH B MOpcKHe ycaoBun (*, 1) 
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| ABropoM B TocueqHue Tosh NpoMsBeeHO UcCceqOBaHUe PIMHNCTHIX MMHepa- 
joB HHKHETO KapOoua B IloqmockopHom Gacceline. Bruin usyuenbi dayHucruye- 
#KM OXAPAaKTePH3OBaHHbI€ MOPCKHe OTJIOKCHUA MaJIEBCKOO TOPH3OHTAa TYPHeli- 
koro Apyca mo ckBamwuHe No 6497 B paltone Boporniucka, BOum3su Kasyru. 
CCOUMAalMM TJIMHMCTbIX MHMHEPaJIOB CJIOXKEHI 30eCb IPCMMYILeECTBeHHO Geliqen- 
IMTOM, KpoMe Toro OOHapyxKeHa ruJpo- 


moja . PAOwwiia 2 
Pe3yuIbTaTHl XUMMUYECCKHX aHaJIH30B 


rao. 1) cpaxiuni menee 0,001 mm, é 

HEINCICHHBIX C NOMOLIbIO OTMYYHBAHMA U3 ia oun chiasma [a 
He@JICHOBAaTO-CepbIX, IIJIOTHBIX, cla60 u3- { 2 3 
HECTKOBHCTHIX TJIMH, CBMJeTeILCTBYIOT 0 

JOM, UTO OTHOWEHUA MOJIEKYJAPHDIX KOM- 

HeCTB KpeMHeseMa Hi IvIMHO3eMa u3MeHA- Ca 27,65 | 32,04 | 21,06 
brea oT 3,48: 1 no 3,19: 1, cocrapnaa Mg 6,84 6,47 0,42 
| cpequem 3,34: 1, T. €. oveHb On3Ku ie ee ee ve 
k XapakTepHomy Jia OelijlenutTa oTHOUIe- , 
mmio 3: 1. Cxoqubie pe3ybTaTbl xuMMUe- Beero | 37,58 | 40,65 | 28,68 


KKUX aHau30B OeliqeiiuTa mpuBo_aT u 
(pyrue uccmefopatenn (*, 7, *). Ormanuune 
HaluHx OOPasMOB 3aKOUAeTCA B MOBBILICHHOM CoxepmKaHHu K,Ou3-3a mpucyt- 
‘TBUA PHAPoc rob. 

Cpeju NorsionjeHHbIX KaTHOHOB (Ta6n. 2) npeo6manqaeT KanbIlMh; cyMMapHaa 
PMKOCTh MOPJIOMeHHA, OMpeleeHHad MyTeM BbITeCHEHHA XJIOPHCTbIM AaMMOHHeM, 
cocTaBiaeT 28, 68—40, 65, a B 


= my oS &  cpeguem 35, 64 m-sKB Ha 100 r — 
e> S S Ss 3 SS 
a Sis — B HeCKOJIbKO pa3 Oowbile, 4eM y 
~S = KaOJIMHHTa, H 3HaYHTeIbHO MeHb- 


IU€ MOHTMOPHJVIOHUTA. 

@paxnn:< 0,001 wm, (oOpasen Ne 2048) TlokasaTeiu mpesomeHHa, 3a~ 
MepeHHble B Cpe3ax C arperaToB 

PHeCHTHPOBAaHHbIX WaCTHL, MpuBeeHbl B TaOn. 3. x 3HaveHHA Boe corva- 

byloTCa C BEIMUMHaAMH, TIPMBOAMMbIMH JIA Gelimenmuta H. E. Begeneeson u 

. A. Pateepsm (7, °) u M. ®. Buxyanopo (°). 

Kpupaa HarpeBaHusa o6pa3iua Ne 2048 (puc. 1) oKa3amacb xapakTepHou WA 
SeliemmuTa: Ha Hel OTMeuaIOTCA TPH IHAOTepMuyeCcKHe OCTAHOBKH C MaKCHMy- 
MaMu pH 125, 535 u 830° u ofMH cma6o BbIPaxKeHHbIH IK3OTEPMHYeCKHH 
acbbeKkT Cc MakcHmyMom upH 920°. Tepmorpamma 3Toro o6pa3sita oueHb O1H3Ka 

KPHBbIM HarpeBaHua GelieiINTa, MpHBOAMMbIM ApyrumMu ucculesoBatTe- 
wean (Sy. 5°, ?): 

VUsyyenue c MOMOIbIO OpraHwuuecKHx KpacuTeseH TakxKe YykKa3blBaeT Ha 
G6CUIeIHTOBbIM CocTaB: pH oOOpab6oTKe cycneH3Hi MeTHJICEHOBbIM ToJly- 
ObIM (M.T.) BOSHMKaIOT rouyOble WIM MpoMexKyTOUHBIe MexKLy PouyObiIMu ui 
POsY60-3eJIEHbIMH OKPackH, Moce Jo6aBsenua KCl nosBasetca Oomee oruer- 
IMBbIL SCICHbI OTTeCHOK (Ta6.1. 4). Kak uspectuo (°, *, °u ap.), TakOM THN OKpa- 
WMBaHHA XapaKkTepeH Jia OeheruTa. 

Takum o0pa3s0M, pesyJIbTaTbl XUMMUeCKOrO aHaM3a, ONTHYeECKOFO UM TepMH- 
WeCKOFO MCCIeOBaHH MW USy4eHHA C TOMOMIbIO OpraHHyeckux KpacuTeJeH 
BIIOJIHE COPacyIOTCA MEKLY COOOl M CBUETeMCTBYIOT O IIPeHMyIleCTBeHHO Oelt- 
€JIJIMTOBOM COCTaBe H3YYeCHHOH accOlMalMu PIMHUCTHIX MHHepaJOB. 

B To Ke BPeMA 3TH Pe3yJbTATHI Ha MepBHI BSFIAL MPpOTMBOpeUaT MaTepHadamM, 
IOJLYUCHHBIM Ip U3sy4YeHUM MOpcoMorMyecKUX OCOOeEHHOCTeM TIMHMCTEIX YaCTHIL 
* TOMOMLbIO 9JIEKTPOHHOrO MUKpockorla. Ha mpusaraeMbIx 3JIEKTPOHHOMUKPOCKO- 
iW4ueCcKHX CHUMKaX (puC. 2) GOMbITHHCTBO UaCTHIL PIMHUCTHIX MHHepaJIOB UMeeT 
popMy MeIKUX IecTHyrOJIbHUKOB pasmMepom Mexee 0,0005 mM, c HexACHbIMH, pac- 
WIbIBYUATLIMH JMHUAMH orpaHuyeHus. Ilo ope STH YaCTHID! erKO MOryT ObITb 
IPHHATHI 3a TICeBLOreKCaroHaJIbHble MaCTHHKM KaOJIMHUTA, YTePABLIMe MepBo- 
{auaJIbHYIO UCTKOCTh KOHTYPOB, 4TO HHOra HaOmOMaeTCA B APyrux ropusonTax 


2 JLAH, vr. 115, Ne 2 Ou 


HwKHero KapOoua Ilopmockosuoro Oacceiina (*, °). OWHako, kak NoKasaHo BBILEe|) 
TaKoli BBIBON, He CormacyeTca C pesybTATAMM OCTAAbHBIX uCccJefqoBaHUi, u ak} 
THYCCKH H3YUCHHBILT MUHepasi—sTO He KaOJIMHUT, a OeleuUT. Mopostornue} 
CKHe NIPH3HaKH TOCeLHerO MOSBOAAIOT 3aKJIOUNT, YTO OH OOPasoBaJIcA 3a CHC} 
TpeppallleHud KaOMHUTA pH COXpaHeHUn ocoGeHHocTeli ero BHELIHeEM OpMBI} 
Tlomumo 6eyenmuTa, Ha CHAMKaX BUZHbI NlaCTHHKU TAApPocJiosyl. 


| 
i 
| 
h, 
i 
{ 


Ta6uuuna 3 TaOauna 4_ 
No Pe3ysbTarTbl OKpalluUBaHHnA 
: = ocpasia CG Maen: c M. r.+ KCl 
Ng : ee cae ee ee 2038 |Tlomy6on Tony6ou — rony6o- : 
Np 1 ,537—1 ,540 | 1,531—1 ,534 Seay AT a 
Shp 0,028 0,024 2049 | Tony6oi—ro.y6o- |[omy6o - 3eneHbIi 
3eJICHbIM 


Ilpeppamenne (GeliqemmuTH3aluxz) KaOMHUTA C TOUKM 3PeCHHA ATOMHOM CTPyK4 
TYpbl lpezcraBaer coOoH mpouecc NepecTpoHKu KPHCTaIMYeCKON pellieTKH | 
TlocenHumMu vecseq_opanuaMu, B uacTHOcTH padoTamu DB. B. 3naruua (°), no- 
Ka3aHO,UTO OeliemiuT (a TAKHKe POACTBEHHbIN EMy MOHOTePMUT), XapakTepu3syer-! 
CA CBOCOOPAaSHbIMH CPOCTKaMH CTPYKTYP M3 JBYX2TaKHbIX KaOJIMHUTOBLIX CJIOCB 
HW TPeX9TAaxKHBIX CIOCB THAPOCJIOLUCTO-MOHTMOPHJJOHUTOBOTO THMa. CreqoBa- 
TeIbHO, OeHMeMIMTU3AIUA KAOJMHUTAa 3aksIOUaeTCA B MepecTpokKe wacTu AByXx-) 
3TAKHbIX COCR B TPeX3TAXKHbIe, yTeEM MpHCoeAMHeEHHA BTOPOH CeTKH M3 KPeMHe-|f 
KHCJIOPOZHBIX TeTpaszpos. IlockombKy Se eNIHTHUH3aA MPOMCXOAUT B WeoU- 
HOM cpele HW B KaueCTBe HCXOJHOFO IIPOAyKTa BLICTYMaeT KaOJMHUT, STOT IIporece 
TOJKeH XAPAKTePH30BATbCA XUMUMYECKUMH ABJICHHAMU, OOPaTHbIMH TeM, KOTOPbIe 
IpOHCXOLAT Mp KaowMHUsalAH. 

VW. WU. Tuus6ypr (°) yka3prBaeT, UTO CCIM BbIHOC KATHOHOB OCYINCCTBJIACTCH J 
B KHCJION cpese, TO IpH ylamenun 50—60% mesoueli, OHH U3 TeTpaaspuuecKkHx | 
CJIOCB OTPHIBACTCA, “BEPOATHO, B PC3YJIbTATe B8SANMHOTO IPNTAKeHUA MOMOMKU- | 
T@JIbHO 83APAXKEHHHIX HOHOB BOOPOa U OTPHMLATeIbHO 3apA2KCHHbIX HOHOB KHCJIO- 
pola KPeMHEKHCJIOPOAHBIX TeTpas{poB». Takum o06pa30M, BMeCTO Tpex3TaKHOFO 
BOSHHK&eT XapaKkTepHoe JIA KAOMMHUTa JByX9TaxKHOe CTpoeHne coeB. B pac- } 
CMaTPpHBaeMOoM CJlyyae, B WeOUHOH cpese, MpoHcxXoAMT MpoTHBOTMOJOMKHHIM | 
mpolecc — HacblieHHe IWelo“uaMH, HM YacTb JBYX3TAKHbIX CIO€B KaOJMHUTA | 
mpeppallaetca B Tpex3TaxKHbIe MyYTeEM MpPHCoeMHeEHUA K HUM JONOMHUTeIDHON | 
TeTpasapnyeckon ceTKn. TlocrpoeHue nocweqHel MOrsO IpOMCXOUTb, 3a CueT 
KpemHesema, TlOcTyMaBiero B OacceHH B BHA€ WCTHHHbIX HJIM KOJIJIOMJHbIX 
pacTBOpoB. 

YcTaHoBseHne CocTaBa HCXOAHOrO MpoAyKTa (KaOMHUT) H HanpaBmeHus ero | 
U3MeHCHHA (Oe AeIIUTH3alNA) B MaJIEBCKUX OTJIOMCHHAX OKA3AJIOCb BOSMOXKHbIM 
OnarofqapaA cnemupuyeckuM OCOOeCHHOCTAM YCJIOBHH MepeHoca u 3axopoHeHHa, 
MIpH KOTOPbIX COXpaHWacb MepBOHaYabHaA chopMa TuIMHUCTHIX yacTun. OTH 
YCIOBUA, B CBOIO OUepeb, MOryT ObITh BOCCTAHOBJIEHLI Ip yyeTe MaTepHaoB 
MCCJIENOBaHUA TIMHUCTHIX MHHepasios. Jia Toro uroObl OOpasoBaHEbIe B KOpe 
BLIBETPHBAHUA YaCTHIbl KAOJMHUTA HE HCIBITHIBAM Me€XaHHyecKOrO paspyuie- 
HUA, HX MepeHOC OMKeH Obl OCYIECTBIATECH, BO-MePBEIX, Ha HeOOsMbUIOe pac- 
CTOAHHE H, BO-BTOPHIX, — B CHOKOMHbIX YCJIOBHUAX, Ip MeAICHHOM TeYCHHH BOI. 
CnefopateibHo, O6lacTh CHoca paciosarasach Henofaneky u Oblia B 3HaUH- 
TeIbHOH CTeNCHH BbIPAaBHeHa, MeHerwesupoBaHa. Kak foKa3saHo paG6oramu 
M. C, Ulpenoza (") u ~pyrux ucemneqopateneli, OCHOBHaA OOacTb CcHOca As 
MHTepecyrolleh Hac TeppHTOPHH B HWKHEKAMCHHOYTOJIbHOe BPeMA Pacnomaralach 
Ha Ccepepo-sanayle. OfHaKO OHA He MOTJa ABHTbCA MCTOUHUKOM MaTepHasia, TaB- 
wero Hayao OeHeIMTY B MaJIeBCKOM TOpH30HTe. DSTHM MCTOUHVKOM MOF G6BITB 
HaXOMMBUIMHCA SHAaUNTeIbHO Ou2xKe Boponexckuli MaccuB. Takum o6pa3som, 
M3YYeCHHe TIMHHCTEIX MMHEPaJIOB NO3BONIA€T 3aKJNOUNTb, YTO B TYPHElicKoe, 
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Puc. 2. DnekTpoHHOMHKpOcKoMMYeCcKHe CHHMKH *pakunH < 0,001 mm (o6pa3en 
Ne 2050) 28000>< 


NOB gia sbliy INE PAS Sbieie 


WU B UaACTHOCTH MaJICBCKOE BPeMA, CYIICCTBOBAaIA JONOUHUTEIbHad OONACTh CHOCA, 
HaxouBuiasca K tory oT I lofmockosuoro Gacceiiua. JIelicrBuTembHo, 37[eCb HeqaB- 
HO OypeHvem OOHapyxKeHbI O6pas0BaHHA KaOJMHUTOBOM KOpbi BLIBCTPHBAaHHA, 

C BonpocoM © KaveCTBeCHHBIX H3MCHCHHAX TIMHMCTHIX MHHepasioB uM HpeBpa: 
IL€HHU OMHUX PasHOCcTel B pyre TecHo CBA3aH APyroii— o TOM, B Kakoli cTaquu 
(OPMMpOBaHHA TOPHOH MNOPOALI MOTH MpoucxO_UTb 9TH “3MeHeHUA. B Gomee 
ome dopme STO KacaeTcA pomecca BOSHHKHOBEHUA TJIMHUCTHIX MMHepaJioB 
soodure. IIpeycraBsetcs HeECOMHeHHBIM, UTO Kak Obl HU Ob TIMHMCTHIe MUHE- 
PpaJIbl YYBCTBUTEJIbHbI K M3MCHCHHIO OKPyxKalomleli cpebl, HX peakUMA Ha 9TH 
H3Me€HECHUA HE MOXKET MOJHOCTbIO MPOTeKaTb HM 3aBePIllaTbCA BO BPeMA TepeHoca 
W OCaxjenna. Kopenuad lepecTpolika pellleTKH H NOABeHHe HOBOOOpas0BaHHli— 
TJIMHHCTHIX MHHepaJIOB, CBOMCTBeHHbIX TOH WIM WHOM cpele, OKI ObITD 
CBA3aHbI C nocwexyiouuMu cbasamu tbOpMUpOBaHUA ocasKa, T. e. C JuareHe3om 
nocyletHero. Takoe mpefnosowKenne nojrBepxlaeTca W3yYeHHeM TJIMHMCTHIX 
MMHePpaJIOB B COBPeMCHHEIX BOOeMax. Hanpumep, M. A. Pateesnim (1°), B coppe- 
MeHHBIX JOHHBIX oCayKkax balikala oOHapy2xXeH MOHTMOPHJJIOHHT — MHHepan 
CBOHMCTBCHHBIN WleJIOUHON MOpCKOH COcTaHOBKe.OfHakO, KaK OKA3aJIOCb, MOHTMO- 
PHIJIOHUT IpWypoueH K KOHYcy BbIHOCa p. CeeHTH H BXOLUT B COCTaB paSMbIBa- 
€MBIX e1O TOpOd. ITO NOLTBepxKaeT, YTO NEPBUYHHIA OCaoK, 6yLyyM OTMORKeH 
Ha JiHe Byloema, elle B TeUeHHe JINTebHOTO BPeMeHH TIpucnocaOHBaeTCA K HO- 
BbIM YCJIOBHAM H JIMIIb B Mpomecce AuareHeTHYeCKUX MpeoOpasoBaHUu Mpuobpe- 
TaeT IIPH3HaKH, CBOMCTBeHHbIe JaHHOW (allMasbHOH OOcTaHoBKe. IIpucytTcTBue 


| B COBPCMCHHBbIX. ocatKax Batikana MOHTMOPUJIJIOHUTAa MOMKHO OObACHHTb TOIbKO 


Te€M, 4TO OH elle HE YCIICJI HU3MCHHTbCA B COOTBETCTBHU C HOBOH OOCTaHOBKOH. 
Kak BUHO 3 U3JIO%KeHHOFO, CTaMHHbIe M3MCHEHHA PJIMHHCTHIX MHHEpaJIOB 
MOryT MpOTeKaTb B PasJIMUHbIX HallpaBJICHHAX, B 34BUCHMOCTH OT COCTaBa HUC- 


| XOJHBIX N1pOLyYKTOB HU YCJIOBHH Cpeb, B KOTOPOH OHM OKa3saMCb, IpHyueM 3TH 


M3MCHCHHA TPOHCXONAT B TeueHHE JVIMTCJIbHOrO BDeMeHH, OyAyuH CBA3aHbI, 


|B OCHOBHOM, C JWHareHe30M OCajikKa. 


Teonornyeckoe ympaBjJeHHe WeHTPaTbHbIX PaHOHOB Tlocrynuao 
MuuuctepcrBa reouorHH oxpaHbl Hep CCCP 6 II 1957 
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Hoxnaane Akagemunu nayr CCCP 
1957. Tom 115, Ns 2 


HHTOJIOTHA 


A. Ks PABYXA 


PEAKTHBHOE TOPMO)KEHHE KJIETOUHOrO JIEJIEHHS Y KPbIC 
NOCJE YHAJIEHMA BEPXHErO UWIEMHOrTO 
CUMITATHYUECKOFO Y3JIA 


(I]pedcmaeaexo axademuxom H. H. Axnuuxoeoim 8 IV 1957) 


B noculeqHee BpeMsa NpobsleMa peryJIAMM KeTOUHOFO AeeHHA B OpraHu3Me 
B 3aBHCMMOCTH OT COCTOAHHA OpraHH3Ma HM OT BHEWHUX YCJIOBMH MpuBseKaer 
K ceOe oco6oe BHUMaHuHe uccueqoBaTeseh. Tlospusmuch pa6Oorsl, MOCBAMLeHHBIC 
peaKTHBHOMY TOPMOKeHHIO KeTOUHOrO JeneHua ('—7), noKasaBlMe, YTO mpU 
pa3spawkeHuu — MeXaHHUeCKOM, 9JIEKTPHYeCKOM M Jp. — BO MHOFHX TKaHAX 
MJICKONMTAIOWMX BPeMeCHHO IipekpalllaeTca BCTyNeHHe KeTOK B RemeHue. Ha 
mpenapatTax oOHapyxuBaeTca COKpallleHue CHavasa YMCA paHHUX cba3 LeweHus 
(Ipo- H MeTadba3), a 3aTeM, eCJIM pa3sqpaxeHue JOCTaTOUHO AIMTebHO, U MO3I- 
HHX (aHa- Hu Tesocpas3). 

Mmeetca MHOro OCHOBaHHM CUMTATb, UTO BaxKHaA POUb B STOM Speke NpH- 
HaMexKUT ajlpeHaJIMHy, BbIJeIAeMOMY HafmoueyHuKaMu pH paspaxeHnu 
XKHBOTHHIX. OTO HaXOJMT CBOe NOATBEPKeHHe B TOM, UTO BBeMeHHe allpeHasuHa 
BLISbIBaeT S(PeKT, NOAOOHLIM ONMCaHHOMY pH pa3qpaxenun (*, & 1°), a Takxe 
B TOM, 4YTO Y %KMBOTHBIX, JIMIMCHHEIX HaMOUCUHHKOB, OoseBoe pasyqpaxkeHue He 
BbISBIBAeT PeCAKIMM TOPMOXKeHHA KeTOUHOTO eeCHUA WIM OHA pesKO ocwa6- 
asetca (1°, 1), OqHako BBICKa3bIBaIOTCH MpeANOOKeHUA MW O IIPAMOM BJIMAHUH 
HePBHbIX MMIIYJIbCOB Ha TeMI MHTOTHYeCKOM akTuBHOcTH (4). B 9TOM OTHOMIeHHH 
lipelcTaBsaeT uHTepec HadsroneHne M. A. BopoHioBok u coaBTopoB, 00 u3Me- 
HeHHH MMTOTHYeECKOH aAKTHBHOCTH B KPMMTaX KUHINIeCUHHKa Ip pas_qpaxeHnu 
COOTBETCTBYIOINMX HE€PBOB HHJYKIUMOHHEIM TOKOM (12). B qaHHom cJryyae, ofHa- 
KO, HM@JIO MECTO H€ TOPMOXKeHHE, a CTHMYJIAWHA KJICTOUHOrO AeJIeHHA. 

CrpeMscb BbIACHHTb 3HaveHHe HEPBHbIX CBA3€H B PeaKTHBHOM TOPMOXKeHHH 
KJI€TOUHOTO JIeJIeCHHA, MbI TpoBewu pA HaGsIOJeHHH mo yyeTy MHTOTMUeCKON 
AKTHBHOCTH B 3NHTeCIMH POroBMIb! y KPbIC, NOABepraBluxcA NpesBapUTebHO 
yasleHuio BepxXHero mefHOrO CuMnaTuuecKoro y3uia. Hapymienue HMeHHO CuMma- 
THUCCKOM HHHEPBAMH IpeACcTaBIAIO WIA HAC OCOOCHHO OOIbINOM MHTePeC B CBH- 
3H C TEM, 4TO BO3OyxKeHHe alpeHepruyecKUX HEPBOB BO MHOFHX OTHOLICHHAX, 
KaK H3BeCTHO, CXOMHO C JlelicTBHeM aflpeHasuHa. 

IIpexye uemM IpHCTyNUTb K H3Y4eHHIO peakKTHBHOrO TOPMOXeHUA KJeETOUHOFO 
JIeIeHUA Ip LeCHMMaTU3allNH, MbI JOJIKHbI ObIIM ONPeMeMTb, KaKOe BJIMAHUE 
Ha MUTOTHYCCKYIO AKTHBHOCTb OKa3bIBaeT CaMa JCCHMNATH3allMA B CBA3H C TEM, 
UTO B JIMTepaType MMEIOTCA IIPOTHBOpeyMBLIe MHEHHA 10 sTOMy Bompocy. Tak, 
no JaHHym PpuyenBaipya u Byuixe ('), yqaseHue Bepxuero meHHoro CHMmaTH- 
yuecKOrO y3ula MIM MperaHraMoHapHan Nepepeska CHMMaTHU4eCKUX BOJIOKOH He 
OKa3bIBaeT 3aMeCTHOFO BJIMAHHA Ha U3MCHECHHe MHTOTHYECKOM AKTHBHOCTH B SIIH- 
Te POPOBHII AecuMnaTusupoBaHHoro rvia3a. Ilo muenuro V1. A. Anoza (**), 
Ipv JecumMaTusallMu poroBulbl Y KOWIeK YPOBCHb MUTOTHYeECKOM akTHBHOCTH 
3HAUNTeIbHO CHWKaeTCH. OHakO, paCCMaTpHBaA TPHBeseHHbIe HM WudpoBie 
JlaHHBIe, BPA MH MOXKHO MOHOCTHIO COraCHTbCA C MOMOOHbIM BbIBOMOM, Tak 
KaK OH OCHOBaH Ha BeCbMa MaJIOM UNCe HaOOMeHMH, K TOMY Ke MOJYUeCHbI 
HW HEOMHOpOsHble pesybTaTH!. Boslee OTUETMBOe CHH2KCHUE MUTOTH4ECKON AKTHB- 
HocTH B 9nuTeHH poroBnuE MW. A. Anos Ha6sno0fa Ip XpOHNYeCKOM pasqpaxe- 
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HUM BepXHero wielHOrO CMMMaTMYeCKOrO y3Jla C MOMOM{bIO HaJlOKeHUA JMTa- 
TYPbI Ha MocweqHMH. OTH aHHble NpefCTaBMAOT CaMOCTOATEBHbIM HHTepec, 
HOCKOJIBKY KaCaloTCa BOIpoca XPOHHYeCKOrO BOsOyAKMEHUA CHMMATHYECKOTO OT- 
jlesla HEPBHOM CHCTeMbI, a He €e€ BbIKJIOUCHHA. 

Hau onbiTb! WpoBeseHbI Ha Oe/IbIX KPbICAX-CaMllax BECOM 100—120 r, y ko- 
TOPbIX B OMHUX cTyuadx 3a 6 CyTOK, B APyrux 3a 9 cyTOK JO YMepIBJIeHHA TIpo- 
W3BOLNIOCh yameHue mpaBoro BepxHero WeHHorO CHMMaTHYeCKOrO Y3Jla.- 
BulOop THX CPOKOB ONpeAeAJICH TEM, UTO TOJIbKO K 6-M CyTKaM Mlocule onepalun 
HaOMOLaNoch 3aKUBeHHe omepallMoHHo paHbl. PKuBoTHbIX yOuBaM [eKa- 


Ta6uuna 14 


Cpegnee unco muToTuueckux guryp (Ha 100 none speHust) B SNMTeMMM POTOBMIIbI KPPICbl 
mocle yasleHua MpaBoro BepxXHero WelHOTO CHMNaTMYeCKOrO yaa 


oi IipaBaa porosuna Jlepaax poropuia 
od 
g 5 nm M a £ Bcero I M a T Bcero 
7A 
HeonepuposaHHble 42 153,3]39,8| 24,8] 28,9] 146,8| 52,7 | 38,6 | 23,8) 29,2) 144,3 | 
Tlocwe yqamenHa mpas. 
BepxX. IeHH. CHMIAT. 


3a —uepes 6 cy- 
Oe 9 | 43,1] 36,5] 49,8 | 21,2| 120,5/ 65,8 | 40,7 | 19,9 | 26,9 152,9 | 
To xe yepes 9 cyTOK 6 |46,3| 42,8] 24,6] 27,3) 141,0] 48,2 | 41,7 | 23,4 | 28,2] 141,5) 


* 3necb H B Ta6l. 2: m —npoasa, M— Metahasa, a — aHahasa, T — Telodasa, 


nutaunen. [lomcuer MuTOTHYUeCKUX CPuryp NPOM3BOAMJIN Ha TOTAJIbHbIX Mpenapa- 
TaX POTOBHILbI Ip MOCTOAHHOM YBeJIMUeHHH MUKpocKona (UMM. 00. 90, OK. 7X) 
B 150—200 nojax 3peHua c nocmexyiomluM nepecuetom Ha 100 nome 3peHua. 

M13 WaHHblx, UPHBeeHHbIX Ha TaO. | BUAHO, YTO UNCIO MHTOTHUeCKHX cburyp 
MU COOTHOMeHHe (a3 WeeHHA B IMMTEIMH POrOBHUbI OOOHX Twas Y %HBOTHBIX, 
NOLBeprHyTbIX ONepauHUu, He OTMHVAJIOCb CYILECTBEHHO OT OOHAPY2KEHHOPO Y KOH- | 
TPOJIBHBIX 2KHBOTHBIX. Kak y KOHTPOJIbHBIX, TAK H Y 9KCIEPMMCHTAJIbHbIX KUBOT- | 
HbIX OOMLee UHCO H COOTHOWMeHHeE MHTOTHYeCKHX (uryp Mo tbasamM OKasasOcb ° 
IIPHMepHO OAMUAKOBbIM B TpaBOM H JICBOM Tvla3y. 

MoxHo 6bl1I0 WONyCcTHTb, YrTo addekT OHOCTOPOHHErO yaweHuA BepxXHero 
wmeHHoro CHMNAaTHYeCKOrO Yy3sla HUBeHpyeTCA BAMAHHeM TaHruiua WHTaKTHOH 
CTOPOHBI. OcHOBaHMeM K STOMY NOCJIY2KHJIM WaHHbIe O TOM, YTO y KPbIC IPH NOBpe- 
KMCHUM O*KOFOM OJHOM POTOBHIbI— B pyro, HeNOBpexAeHHOH poroBuLe, 
TakxKe HaOuofalorcsa CxosHbIe H3MeHeHHsA (14). Jina mpoBepKu STOrO Hamu ODI 
NOCTABJICHBI ONbITbI Ha XMBOTHIX, KOTOPHIM IIPOHSBOLNJOCb JBYXCTOPOHHEe ya- 
JIeHHe BEPXHUX WeHHbIX CUMMaTHYeCKUX y3auloB. IloawyuenHbli WHdpoBo MaTepH- 
aJl NOKa3aJI, YUTO YHCJIO KJIETOUHDIX WeIeHHH HW COOTHOMeHHe (bas MUTOSa B STH- 
TeHMM POPOBULb! OOOUX Tas yY OMe€PHPOBaHHBIX KPbIC Tak2xKe He OTIMUAIHCh OT - 
TaKOBOrO Y KOHTPOJIbHBIX. 

Ha ocHoBaHvn NOJTyYYeHHBIX JaHHbIX MOXKHO 3aKJIOUNTh, YTO MecummaTusa- 
WHA Plas yY KPbIC He IPHBOAMT K H3MeCHeCHUAM, NO kpaliHel Mepe 3HauHTeIbHEIM, 
MUTOTHYECKON AKTHBHOCTH B SUMTEIMM POFOBHIbl. ITH PesysMbTATHI Ob BECbMa | 
CYIMCCTBCHHBIMH JIA Hac, TaK KaK SABHHCbh WpelnocbliKoH kK MOCTaHOBKe 
BTOPOH CepHH ONbITOB, B KOTOPOM MbI MW3y4aNN B3HaueHHe cuMMaTHuec- 
KOH WHHePBallMH PpOroBHlbl B PeaKTHBHOM TOPMOXKeHHH KAeTOUHOFO | 
menenHua. Mb Mora pacCuHTEIBaTb, 4TO B cayuae ecru HacTylweHne 
PeaKTHBHOrO TOPMOXKEHHA KJIETOUHOFO AeICHHA B SMMTeEMMM POFOBHIbI CBA3aHO 
HEMOCPECTBEHHO C TIPOBeCHHeM HEPBHBIX HMIYJIbCOB 110 CHMMATHYeECKUM BOJIOK- 
aM, HAYUMM OT BepXHero WeMHOTO CHMMAaTHYeCKOrO y3ula, TO CTeneHb TOPMOxKe- 
HUs| MHTO3A Ha ON€pHPOBAaHHOM CTOpOHe OKaxerTca OcCMaGeHHOH UNM OHO 6yzeT | 
NOJIHOCTLIO OTCYTCTBOBATD. 
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B stow cepa ombiros Kpicbl Ha 6 u 9 cyTKu Hocue onepaluu nos_Bepraatuch 
OoenoMy pasipaxenmio. B xKauecTBe OoneBoro pa3spaxKurena mpuMensaca 
MepeMeHHbIM IIeKTPpHYeCKHH TOK HanpsxeHuem 15—20 B Bp reuenne 40 mun. 
Tok nofaBpaJicA OTTebHEIMM KOPOTKHMM MMIysbcamu. Ilo ucreyenuu Bpemenn 
pa3sipaxkenuA SHYKJICMPOBaHHble TiasHble AOMOKH HeMeAeHHO (buKcupoBawH. 
PesyJIbTaTbI NoxcueTa MUTOTHeCKUX *uryp Ha TOTaNbHBIX Mpenapatax poroBu- 
bl wpelcTaByeHbl Ha Ta6n. 2. 

Y HeonepHpoBaHHbIX KpbIC, NOJBeprHyTHIX OomeBoMy pasipaxenuio, panHue 
a3bl MUTO3a TOUTH OTCYTCTBYIOT, B TO BPeMA Kak NO3HHe HaGOZaoTca eme 


UAOwuiia 7 


Cpequee uncno MuTOTHYeCKHXx guryp (Ha 100 none spenna) B snuTenHH POrOBHLbI Kpbic 
pH OomeBom pasApaxeHHU 97eKTpH4ecKUM TOKOM ; 


I 

SS! 

ie IlpaBaa poropuna JleBaa poroBula 

ou 

a.) 

Ob 

ES 9 bot M a T BCero bat M a 7 BCero 


Heonepuposauunie, 6e3 


pasapaxkenua 12 | 53,3) 39,3] 24,8) 28,9] 146,3| 52,7] 38,6] 23,8) 29,2] 144,3 
Heonepupopauunie, 
pa3apaxenue OT Oe AeA To 16923254 | 607 2hie4-6 1 804146561 8208 | 62.0 


OnepHpopanuble, pa3- 
apaxenue OT uepes 
6 cyToK mocse one- 


 ~palun 45 | 3,5) 6,3/45,6| 28,2) 53,6) 3,6) 6,9/14,8}29,3) 54,6 
To xe uepe3s 9 cyTOK 
/ mocle onepaynn 9 4,9] 5,8]/15,8/ 28,3] 54,4] 4,6] 6,4)15,1/28,3| 54,4 


| 

'B OombioM uNcne. Ilo qaHubIM pata apropos (17!) sto oObACHHeTCH TeM, 4TO 
SoueBoe PaslpaxkKeHUe 3ajlepxKUBAeT BCTYIMJICHHE B MHTO3 KJICTOK, HAXOJAULMXcA 
B MHTepKuHese. M3mMeHeHne B COOTHOMICHHNM (has OCOOeHHO OTUETIMBO OOHapyxKu- 
BaeTCA pu PuKcauMu MaTepMasa yuepes 30—40 munuH. oT Havana BO3selcTBUA, 
3TUM UW OOYCOBeH BbIOPaHHbI Hamu cpoK uKcalluu MaTepMasa. OuKcalua 
MaTepHasla B pyre CpOKM MeHAeT KapTHHY B CooTHOIIeHHH (pas (?, *), a B3ATHE 
MaTepHasia 4epes uac HW OObIIe NOCe KPaTKOBPeMeHHOTO OoseBoro BO3AeCHCTBUA 
IIPHBOAUT K BOCCTAHOBJICHHMIO KJICTOUHOTO JeIeCHHA, YTO BLIPAKaeTca B NOABICHUU 
3HaYUTeIbHOrO UNCa Mpotbas u meTatas. 

Iludpopot MaTepuad, NOyYeHHbI B ONbITaX Ha KPbICaxX, KOTOPbIM yaa 
papel BepXHU wehHbI CammaTHuecKHH y3eu 3a 6 u 9 CyTOK Jo HaHeceHuaA Oo- 
JIeBOrO PaskpaxkeHUA, WOKAaSbIBaeT, ITO CIBHT B COOTHOLICHMH (has MHTOSA B 9IIn- 
TeIMH POFOBHUIb! OOOUX Tla3 10 CyWeCTBy HHYeM He OTMM4AeTCA OT CABUra, Ha- 
60aeMOro B SIMTeMM POFOBHILbl HEOMeCPHPOBaHHbIX XKMBOTHBIX, NOABeprHy- 
THIX OoeBOMY Pa3—paxkeHuio (cM. TaOs. 2). 

B JonomHUTebHOM CepHu ONbITOB Ha %KUBOTHBIX, MOABeprHyTbIX ABYXCTOPOH- 
Heli 9KCTHpMaluN BepxHero wieHHOrO CHMMaTH4eCKOrO y3Jla, IPH OouleBoM pas- 
[paxKeHuH epeMeHHbIM 9JIEKTPpH4CCKHM TOKOM OblIM MOTy4eHbI WaHHble, 10Ka- 
3bIBaIOllMe, YTO MH B STOM Cuydae peakUMA TOPMOXKeHUA KMeTOUHOMO AeeHuA 
B SIIMTeEMMM POTOBUIbl OOONX Tia3 TaKaA Ke OTUeTIMBAA, KaK UB CJlyuae yase- 
HHA TOMbKO OMHOFO BepxHero WelHoro CuMMaTHYeCKOrO y3ula. ITO OTYeTUBO 
Jemouctpupyer puc. |. 

Takum o6pa3oM, B ONbITaxX, MOCTaBJICHHbIX Ha KpbICax, KOTOpble MoBepra- 
JMCb pa3paxkeHuio S/IeKTpHueCKHM TOKOM Tocje OMHO- HM ABYXCTOPOHHeH Te- 
CUMNATH3allHH rla3, WOY4eHbI JOCTATOUHO OTUETIMBBIC PC3YJIbTATHI, MOKA3bIBal0- 
UlHe, UTO HH B OAHOM BapHaHTe OMbITOB eCUMMNaTH3aluA He IPHBOAMT kK U3MeHe- 
HMIO PCaKTHBHOFO TOPMOXeHUA KCTOUHOTO AeMCHUA, BbISbIBAeMOrO Oou1eBbIM BO3- 
jeticrBuem. Ilaqenve uucula KIeTOUHBIX JesIeHHM KaK Y KOHTPOJIbHBIX, TaK Hy IO] - 
ONbITHBIX KHBOTHBIX 3a 40 MMH. No Hauadla BOSeHCTBUA ICKTPUYeCKUM TOKOM 
OTHOCHTCA IIPeHMYLeCTBeEHHO K 1podasam 4 MeTada3aM HM B MeHBIMeH CTeleHHu — 
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K avatbasam. Uncsio Teocas ocTaeTcA NOYTH HEM3MCHHBIM. O6ulee 4YHCIO MUTO-| 
TuyecKUX uryp y ONepHpoBaHHEIX H HEOMePHPOBAHHbIX KUBOTHBIX 3a4MCTHO HE} 
ormuuaetes Apyr oT Apyra. CneqopaTeibHo, NOyueHHble WaHHble NOKAasbIBaivr, | 
UTO CHMMaTHUeCKaA MHHEPBAallMA POTOBHIUbI He HMEET pellalollero 3Ha4eHHA B MC-| 
XaHW3Me PeaKTMBHOFO TOPMOXKEHUA KJIeTOUHOTO eJeHHA, BbISbIBAeCMOrO Goue-| 
BbIM pa3f[paxKeHHe€M %KMBOTHBIX. 


of, if 
1005— 
80 

60 

40 


el) 


Puc. 1. IlpouenTHble OTHOWIeHHA MHTOTHYeCKHX Guryp 
y MOfBepraBlMxca PaspayKeHHIO SJIeEKTPHYeCKHM TOKOM 
ONepHpOBaHHbIX HM HEOMePHPOBAHHbIX KPBIC MO OTHOMWEHHIO 
K UHCILY MUTOTHYeCKUX uryp (Mo ~asaM) Y KOHTPOVJIbHbIX, 
He MosBepraBlIuxca OomeBoMy pasAparxKenuto: /-— mpapan 
u JJ — nepaa poropuusl, 1 — onepHpoBaHHble u 2 — He- 
ONepHpoBaHHble KHBOTHbIC 


Pe3yJIbTaTbI HAalIHX OMbITOB 3aCTABJIAIOT C OCTOPOXKHOCTHIO OTHECTHCh K Npeji- 
CTaBJICHHIO O PeryJIAWMH KJICTOUHOTO JeJIeHHA HeNOCpeCTBEHHO HeEPBHBIMH 
MMIYJIbCaMH, fMPOBOJMMbIMM 110 CHMIaTHUeCKUM HePBHbIM BOJIOKHaM. ITO 3aKJII0- 
yeHHe He JaeT OCHOBAHHH UCKJIIOUHTb BO3MO2XKHOCTH y4aCTHA B OCYILeCTBICHHM 
peakUMH TOPMOXKeHHA KJIETOUHOFO JeJICHUA B SIMTEMMM POTOBHIb! APyrHx HepB-| 
HbIX BJIMAHMH. 

PesyJIbTaTbI NPOWeaHHbIX HCCMeMOBaHHH NOAVepKUBAIOT 8HAVeHHe FYMOPaJIb- 
HOrO 3BeHa B Pe€aKTHBHOM TOPMOXKEHHH KJICTOUHOTO eJIeHHA, OMHAKO 9TO HE 
CJLYKHT OCHOBAHHeM K OTPHUaHHWIO yuaCTHA IeHTPabHOH HePBHOH CHCTeMbh 
B OCYIMeCTBJICHHH PpasOupaeMOl HaMM peakIHH. 


Tlepppit WlenvurpaycKul mequuuncKui Iloctynusi0 
uucTuTyT uM. MV. II. Tasnopa 4 IV 1957 
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MHKPOBHOJO‘H 7 


M. M. BOPOBbEBA 


BJIMAHWE ®ATA HA BEJIKM BACTERIUM PARACOLI 


(ITpedcmaeneno axademuxom B, A, DxzeavzapOmom 10 IV 1957) 


IIpu pasMHOxKeHHH BUPyca B KJIeTKe OOMEH ee Pe3KO H3MCHAeTCA: HAUMHaeTCHA 
CHHTe3 OeKa H HYKJICHHOBOM KHCJIOTHI Bupyca. K coxmasmeHuio, MbI OUeHb MaJlO 
3HaeM, B KaKOM Mepe STOT CHHTES OCYIIECTBIACTCA 3a CUeT Pactiajla HOPMaJIbHBIX 
KJICTOUHLIX KOMIOHEHTOB, H B KaKOM — 3a CUeT NOTOMaeMoro H3BHE MMTATeJIb- 
HOrO MaTepHauia. 

B. JI. Ppoxxos u B. A. Cmupuosa (?) Ha6moganu y pacresuit np mumennu ux 
a3o0Ta u docdopa HakorwieHue BUpyca TaOayHOK MO3aMKH B JIMCTbAX, YTO MOMKET 
CJIY2KUTb YKa3aHHeM Ha UCHONb30BaHHe OeNKOB pacTeHHA JIA MocTpoeHua 
Bupyca. Busbaman, Yeo u Bouuep ('”), npumMenan amekTpoctboperuyeckoe uccse- 
JlopaHuve OeKOB B alnapate Tusennyca, HaOmowaniu mpH yBeiuueHHH cpoKa 
VHeKUMH MpeBpalleHue HOPMAJIbHbIX OeIKOB WMTOMMAa3Mbl pacTeHua B OesKU 
BUpyca. 

Meneruuu uv Jlemppuye (°), a Takxxe Kommouep u gp. (°), a8y4aBuiMe STOT 
Bolpoc ¢c nomomb1o asota N?®, cunTatoT, OMHaKO, ¥TO JIA MOCTpoeHua BUupyca 
HOPMaJIbHbIe O€NKH KJIETKH He MCHONb3yOTCA. Bo3MoOxKHOCTb MCIOb30BaHHA 
HU3KOMOJICKYJIAPHBIX BelllecTB Oblia MoKa3aHa B padote B. JI. PboxKopa u 
E. II. Ppomptxo (*), rae mpu unduLTpalMn MHMIMpOBaHHBIX JIMCTbeB rH]- 
pomusaTom OeKa HaOstOaoch YBeIMYeHHe HakOMIeHuA BUpyca TadayHOH 
MO3aHKH. 

Bonpoc stor ua cuctemp! Escherichia coli—6axrepuodar T, Obit mo,pooOxo 
usyyeH KosHom (?,*,°,"), KOTOpbIH NoKa3aJI, YTO IpuOaBJIeHHe B IpOCTy!0 CHHTeTH- 
yecky!o cpelly, B KOTOPOHM BbIpalllMBaHcb OaKTepHH, OTCIbHIX OPraHW4ecKUXx 
PeleCTB, TAKMX KaK AMMHOKUCJOTH!, HYKJICOTHbI, BbISbIBAIO YBeIMYeHHe JIM 
yckopenue o6pasopanua Bupyca. M. Bax Jen Onze ("*) naOmoya npu sapaxkennu 
BUPYCOM rpHlina KyPHHbIX IMOPHOHOB Oosee ObICTPoe MOFMOMWeHve W3 asaHTO- 
HCHOM MOOCTH OTCIbHbIX AMHHOKHCJIOT. 

Vurepecunt padorthl, B KOTOPbIX MCCJIeOBaHUA TIPOBOMMINCh Ha Mose dar— 
OaxTepna. 

Kosnop, Koyaron u gp. (8, 1°), a Take Koon (*) c MOMOMIbIO MCUEHBIX ATOMOB 
nokasasJiv, uro a3oT u cocdbop GakTepHu MOXET ObITh UCHOIb3OBaH [WIA TocTpoe- 
HUA (bara, HO UTO OOUIbIIaH YaCTb a30Ta Hu cocpopa OepeTcA us BHEUIHeH CpeHI. 
Oguako Borpoc o npemmecTBeHHUKaXx GesKa (para lo CMX lop He Obl UCCeROBaH 
MeTOJOM 2JeKTpodopesa. 

B nactosmel pa6ore c MOMOMIbIO MeTOa SleKTpocopesa Ha Oymare uccse]O- 
BaJluCcb Gerku B. paracoli npu pa3MHoxeHHM OakTepH B HOPMAJIbHEIX YCOBUAX 
M B JaTeCHTHBIM Nepuox pasBuTus cara. Kyaprypa 2Tow OakTepuu uM CooTBeTCT- 
Byloululi ef cbar mo06esHo mpesocrapnenti Ham npod. A. A. Cmopoyuuuespio. 

5—6-yacopas Oy boHHad KysbTypa B. paracoli (B Maco-nemToHHOM OysboHe) 
3apamanacb (barom us pacuera 5—30 caroBbix yacTul, Ha OaKTepmio. Takoit 
W3ObITOK (bara oGeceunBall WpakTMueckH NONHOe 3apamenue OakTepHit 
carom. 

Bakrepuu unkyOuposasucb pu 37° 10 win 20 Mun. (JlareHTHbIli NepHoy chara 
45 MuuH.), mocie vero WeHTpudyrupoBamucb. Ocagok Oakrepuli noyBepraica 
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JIM BbICYIUMBaHHIO U3 3aMOPOXKEHHOFO COCTOAHUA, WIM OOpadaThIBaJICA alleTO- 
HOM H 3aTeM BBICYIWUMBaJICA B BAKYYM9KCHKaTOpe Hal XJIOPHCTIM KaJIbILMeM. 
Cyxasa Macca OakTepHit pacTupasacb B CTYIIKE CO CTCKJIAHHBIM MOPOLWIKOM C He- } 


Puc. 1. Qnexrpodoperpamma Oenkogp [B. paracoli mpu 
BbIPAaIHBaHHH OakTepHH Ha OyJIboHe 


OO/IbIUMM KOJIMYeCTBOM JMCTHIMPOBaHHOH BOAbI™, saTeM WeHTpApyrupoBawace . 
mpu 10—12 tric. 06/muu. up oxuaxgenun. lonysenupiii nexTpudyraT nopBep- 
TaJICA UCCJIELOBaHHIO C MOMOILbIO MeTOla aIeKTpodopesa Ha OyMare. QeKTpo- 


Puc. 2. Onexrpodoperpamma 6e1Kos B. paracoli B maTeHT- 
HbIi MepHoOd pasBuTHA Mara Mpu BbIpawMBanHHu OaKTepult 
Ha OyJIboHe 


copes mpoBosusica B 0,125 Mm BeponasoBom 6ydepe, pH 8,6, oxpacka — amuqo- 
WuBaptl. 

Us pue. | u 2 BuHO, UTO HaNOoNbUIMe M3MeHeEHUA HaGsMOMaIOTCA BO cpakuuax 
OeIKOB, MeJVICHHO JBMXKYNIMXCA B aIeKTpHuecKoM None (ppakuuu I u IT). 


* Kak nlokasau1M CelHasbHO MOCTaB/IeHHbIe OMBITHI, IpH pacTHpaHHH CyXoli MaCccBI OaKkTepuli 
c Bono, 0,14 M NaCl u 2% NaeCOs3 3amerHblx KOJIMYeCTBEHHEIX pasmHuHit B COJlep?KaHHH OTIeJb- 
HbIX OeJIKOBbIX PpakuHi He Obimo. Pasyemenue Oblio HawOomee YeTKAM Ip SKCTPakUHH BOON. 
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Syecbh HaGuOfaeTCA 3HAYHTeIbHOe (B HECKOJIbKO pa3) YMCHbINeHHe COMepxKaHuA 
Geika. B oTfebHbIX ONbITAX (Ppakiuu STUX GeKOB BOObMIe UCuesamu. Ha6moAa- 
JOCb TAKE HEOOMbIUNOe YMEHbINeCHHe HauGouee ObICTPO [BUTalolleHcaA B 2JICKTPU- 
yecKOM lose VI @pakunn; Takum OOpa3om, pu HH*PMUMpOBaHUN OakTepuu carom 
OTMeUaeTCA PaspylueHue pxa OeKOBEIx (paKkwul. He uck104eHa BO3MOXKHOCTH, 
UTO IPOAYKTHI paciiaya 2THX GeKOB MCHOb- 

BYIOTCH IPH MocTpoeHuu BUPyCHOM UaCTHIb.  , 

Tloapmenue B OakTepHaIbHOH KleTKe KAKHX-M60 
HOBbIX O€JIKOBEIX (PPaKIMH, CBASAHHBIX C pa3- 
MHOKeHHeM Cara, HAM OTMeETHTb He yfasioch. 

OueHb MHTePeCHbI Pe3YJIbTaTHI OMbITOB, Ipo- 

BeJCHHBIX C OakTepHAMM, BbIPaeHHbIMH Ha 
OyIboHe Cc JoOaBeHHem TmoKo3bI (puc. 3). pu 
MOCTaHOBKe 9STHX OIIBITOB Mbl CTOJIKHYJIMCb C 
BECbMa JIOOOMBITHBIM HaOJIOLeHHeM: ITeEKTPOdo- 
perpammp! OerKkos B. paracoli, BbipamleHHbIx Ha 
OyJIbOHE C JOOaBIeHHeM UM 6€3 JOOaBMeHUA TvirO- 
| KO3bI, Pe3KO OTJIH4AIMCb MexKAYy co6ol (cm. puc. 
'1u 3). 
_ OTJIMUHA HacTOIbKO 3HAUTEIbHEI, YTO Ha 
flepBbI BSrIAL 2TH SIeEKTpOdoperpaMMb! MO2XKHO 
MpPHHATb 3a aeKTpo*operpaMMbl OeNKOB pa3- 
JIMUHBIX OakTepHH. 

Takasxi aOusIbHOCTb OeKOB OakTepuli B 3aBH- 
CHMOCTH OT CPpeJbl BbIPAMIMBaHUA pescTaBaAer 
| CAMOCTOATEJIbHBIM MuHTepec. IIpHauHbl, texamue | 

B OCHOBe 9TOTO HaOJHOMeHHA, 3aCY2KUBAaIOT 
CcielwwalbHOrOo MUccIeloBaHua. Puc. 3. Suextpodoperpamma OevI- 
B ompirax, NocTaBsieHHbIx Ha Gyjboue c Jo- 08 B. paracoli B Hopme (culeBa) ¥ 
OaBnenuem rymioKosbl (cM. puc. 3) (Kak vB onb ®14TeHTHDIH mepogpasBuTua Para 
bs (cipaBa) Ip BbIpPamjHBaHHH OakTe 
Tax, Pe BbIpalMBaHue OakTepHH MPOBOAWIOC py wa Gynbone c 10OaBeHHeM 
©e3 oOaBieHua ruaioKo3bl (cM. puc, | u 2), PJIOKOSbI 
TOmKe HaGsIOalocb YMeHbINeHHe comepxKaHHa 
pana OenkKoBEix dpakuui (I w VI), Ho OHO 6bIIO MeHee BbIPaKeHHbIM, HECMOTPA 
Ha TO, 4YTO pasBUuTHe (ara pH MOOaBMeHHU FIIOKOSbI IWWIO Ooee MHTCHCHBHO. 
TlocmeqHee MO*KHO MJIVJIIOCTpUpOBaTb CJIELYIONUMN JanHbimu (rmoKo3a 1%) 


O6pa3oBaHve uacTuub ctbara B 4 Ma 
OakTepHaIbHOM KYJIbTYPbI 


Bes rJroKo3bl AOS), 88, 805 AAs 200 
C raoKos0n 492°, 12057220, 571, 702 


[uOKO3a HE TOJIbKO CMOCOOCTBYeT YBEHYCHHIO HaKONJIeHHA (bara, HO H yCKo- 
paeT pasmMHoxkeHuHe camo OaxTepuu. Brixoy cyxol Maccbl OakTepHH pu BbIpa- 
IMHBaHHH UX Ha MACOMENTOHHOM OysIboHe C WOOaBJIEHUC TOKO3bI B HeCKOJIbKO 
pa3 Bbllle, 4eM 6e3 WOOaBJICHHA YJIIOKOSHEI: 


Bpixo, cyxol Maccbl OakTepH B Mr 
Ha 100 mi cpepl 


Bes ruitoKo3bl (il als SI) AL 
C rumoKkoson DK A) BONG 


Kak y2Ke yKa3bIBaJIOCb BbIIe, B OMbITaX, P[e K MACO-NeNTOHHOMY OyJIboHy 
Wo6aBANach TOKO3a, OakTepHN Mp PasMHO*KeHuM dara nosBeprasuch pas- 
PYWeHHIO B MeHbIUeH CTeMeHH, YeEM IPH KYJIbTMBUPOBaHHU OakTepHh Ha MaACO- 
€NTOHHOM OywIboHe 6e3 AoOaBeHuA rroKosbI. JLoOaBnenue r1OKO3bI Cr0Cco6- 
cTByeT Oo/1ee HHTCHCHBHOMY IIPOTeKaHHIO CHHTCTHYCCKHX NPOWeccoB, H B 3THX 
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yCIOBHAX TMoTpeOHocTu dara, BUAMMO, MOryT ObITb OOeCHeueHbI B OCHOBHOM | 
3a CueT NOrolmlaeMoro KJI€TKOM MHTATeMbHOrO MaTepHala W3 BHELIHeEM CpesBl. | 

He ucks0ueHO, OHaKO, 4TO HaOsOJaeMble pa3JIMYHA MOTyT ObITb CBA-| 
3aHbl C H3MCHCHHAMH B CeKpellMH OakTepvel OeJIKa B KYJIbTypaJIbHylo cpey. | 


Vucrutyt supycomornu um. JI. MH. VMpanoscKkoro Tloctynus0 
AkajleMMH MeAHIWHCKHX HaykK CCCP 8 IV 1957 
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Horaayge Akagemuu nwayr CCCP 
1957. Tom 115, N 2 


@HSHOJOLHA PACTEHHH 


M. A. TEJWIEP u J. A. TABEHU KYA 
KOPHEBDIE BbIJEJIEHHA W MATAHWE PACTEHMM 


(II pedcmaeaeno axademuxom A. JI. Kypcanoeoim 29 IV 1957) 


Ilo coppeMeHHbIM TipeycTaBeHHAM, YCBOeCHHe MHHepaJIbHBIX’ 2JIEMeHTOB IIVTa- 
Hx KOPHAMM HEMOCpeCTBEHHO CBA3AHO C AKTHBHOM 2KU3HEeATEbHOCTHIO pac- 
MTCJIbHOTO OpraHH3Ma, C YIVIeCBOAHbIM H OeIKOBbIM OOMeHOM, OOMeHOM opraHu- 
He€CKUX KHCJIOT, POTOCHHTe30M HT. 2X. (”). Muorme uccmeqoBaTesu CunTaIOT, UTO 
MepBUYHAaA (asa NOPOMeHUA SJIEMCHTOB HHTAHUA MpoTeKaeT Kak peakIMA OOMeH- 
HOW aycopOunMH, B KOTOPOM KaTMOHbI HM AHHOHbI MOUBbI OOMeHMBarloTca Ha H’- 


a HCO ;-voHbl NOBepxHocTH KopHeBow cuctempl (*, °, 8). OOHapy2xKeHHad CB«3b 
Me2%KIY MHTCHCMBHOCTHIO JbIXAHHA KOPHeEH HM NMOFJOMLeEHHeM BeMleCTB OObACHAET- 
CA TEM, UTO JIbIXAHHE BO-II€PBEIX, ABJIA€TCA HCTOUHMKOM 3HEPrHuy, a, BO-BTOPHIX, 


uctounukom H’- n HCO;-nonos, NpHHUMaIoNx yuacTue B peakuHAx OOMeHHOS 
ajcopOunu. Ilostomy npu ycuseHuu a9pallMH MOUBbI WIM WHTAaTebHOrO pac- 
TBOPa OObIUHO HadsuOMaeTCA Goslee HHTCHCHBHOE MOCTYINJICHHE 3JIEMCHTOB MIHTAa- 
HMA B pacTeHue (', °). 

Meuee siceH BorIpoc O pos APyrMX KOPHEBbIX BbIeeHHH B Wporecce norsio- 

I[CHHA 2JIEMCHTOB IIHTAHHA M3 BHEIUHeH Cpebl, H B CBA3M C STHM TaKxKe HeO- 
\cCTaTOUHO SACHA POJlb MMKPOOPraHu3MOB MPHKOPHEBOH 30HbI, yCBaHBaroulux 
9TH OpraHMuecKkHe COeKMHEHHA KOPHEBEIX BbIJeeHHi. 
_ C.II. Kocrsrues (*) u Apyrne ucceqopaTemu CunTaIM, YTO BOHOpacTBOpHMBIe 
OpraHvyeckue CoeAMHeEHHA MOTyT AupyHAMpOBaTh M3 KMIeETOK KOPHA B IHTAa- 
TeJIBHbIM PaCTBOP BCJIEACTBHe PaSHOCTH KOHIEHTPauMi, a ypaBHeHHe 9THX KOH- 
WeHTPaluu BbISbIBAeCT MPMOCTaHOBKY BBIJeJIeHHA BeILeCTB. 

B mpomecce Audbdby3uu HEKOTOpble OpraHhueckue COCAMHEHUA KOPHEBbIX BbIIe- 
HH MOTyT YaCTHUHO alcopOupoBaTECA MOBepxXHOCThIO KOpHA. Ec THWaTeIbHO 
OTMBITHIC JMCTUAMPOBAHHOM BOLO KOpHH pacTeHUli MOoMecTUTS B pacTBOp Hep- 
‘Manranata BCerO JIMIb Ha MHHYTY, TO MOXKHO OOHAPyXUTb, YTO OpraHHueckue 
COCIMHEHHA MOBeEPXHOCTH KOPHA 2ZHEPrM4HO BOCCTaHaBJIMBAalOT MepMaHranar. 
Mo Hamm anu (2), 100 r cprppix KopHes MoryT BoccTaHoBuTD oT 60 401200 ma 
0,01 NV KMnO, up o6pa6orKe sTux KopHei MepMaHraHaTom B Teyenue | MuH. 
OTH JaHHbIe NOKa3bIBalOT, UTO OPraHvueckue COCAMHEHHA NOBEPXHOCTH KOPHA, 
CnocoOHble pearHpoBaTb Cc MepMaHraHaTOM, 3aHMMalOT He MOHOMOJICKYAAPHbIN 
CNOH, a 3HAYUTebHO Gob O6beM. MoxHO OJlaraTb, YTO NOBEPHOCTHBIe CJIOU 
KJI€TOK KOPHA MOKPITHI CBOCOOPasHbIM «YeXJIOM» U3 OPraHWyecKHX COeAMHEHHH, 
BHIJeIACMbIX TKAHAMM KOPHA. CrpyKTypy 2TOrO «4eXJIa» MOXKHO TpeACTaBuTb 
ce6e KaK MHOFOCJIOMHy10, C OO/IbIeli PYCTOTOM CJIOeB y CAMO MOBepXHOCTH KOPHS. 
O6 sToM roBopHuT TOT (bakT, 4TO IPH TocMeLOBaTebHbIX OOpadoTKax KopHeii 
TepMaHTaHaTOM BOCCTAHOBUTebHat CmocoOHOCTh KOpHei magaer (%). 

Jia Toro uTOObI KATHOHMI MH AHMOHbI MHTATeJbHOrO PaCTBOPa MOTPJIM NpPOHHK- 
HYTb B KJIETKH KOPHA, OHM JOMMKHLI NpeBapHTebHO NPOWTH yepes «yexom» 
M3. OpraHWuecKUX COeMHeHHH, a CHATHE STOTO «UeXJa», OUCBUHO, MOET YCKO- 
PHTb MOCTYMVIeHHE 2CMCHTOB NMTAHHA B KOpHM. PesysbTaTet MIPOBCCHHbIX HaMu 
ONBITOB NOATBEPAUIIM, UTO yaseHHe OpraHuyeckUX COeAMHEHUM KOPHEBBIX BbINe- 
JIeHH, aCOPOMPOBaHHHIX MOBEPXHOCThIO KOPHA, pe3KO YCKOpseT Nocrynmenue 


tpocopa B TKaHH KOPHA. 
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Yyasenve opranvuecKknX CoesMHeHHH C MOBEPXHOCTH KOPHA MpOW3BOMMJOC. 
TlyTeM oOpa6oTkKH KopHel HepMaHraHnaToM, a Tak2Ke pacTBOpaMM Apyrx OKHC 
mureselt. lua onbIroR KyKYpy3a UpopalliMBanacb B IlpoKaJieHHOM Hecke. Poct 
KM KYKYPY3bl, KOPHM KOTOPbIX TIMaTe/IbHO OTMBIBAJIMCb BOJOMPOBOAHONM, a 3a 
TeM JMCTHJMpPOBaHHOl BoOfOl, NoMellamucb 3aTeM Ha 3 Yaca B NMTATe/bHbII 
pacTBop, COJep Kalu pasvoakTuBubll docdop. B onbirax MpMMeHssIcA MMTa} 
T@JIbHBI pacTBop cHekyollero coctaBa (Ha 1 a Bojbl): Ca(NOs),-4H,0 1,18 5 
NaNO, 0,5. r, KCl 0,2 r, MgSO,-7H,O 0,61 7, MnSO,-65H,0 00005 
Fe, (SO,)30,3 r, HsBO, 0,05 r u paquaxtTuBubilt cynepdocdat 2,0 r. 

Tlocuie TpexuacoBolh SKCHOSHIMH ONpefetAIOch cofep%KaHve paluoakTHB 
Horo cboctopa B KOPHAX MW JMCTbAX POCTKOB KyKyPpy3bl. 

Hyxke lpvBesenbl JaHHble, MomyyenHble B Olbite c 8-HEBHbIMH POCTKAaM) 
Kykypy3bl (uMn/MuH Ha | r cyx. Bell.). B STOM ONbITe CpaBHABaJlocb NocTyN 
JieHHe pajuoakTHBHOrO (poctbopa B pOcTKH KyYKYyPY3bl B KOHTPOMbHOM BapHaHty 
(I) (6e3 o6pa6orKH KopHel) u Ip pesBapuTebHOM OOpaSorke KopHei B Tee 
He OJHOM MMHYTHI, JeWMHOPMabHbIM paCTBOpOM TlepManranatTa, a 3aTen 
Bogolt (II). B rperbem BapvaHTe KopHu oOpaOaTHIBalucb B TeyeHHe | MMH 
0,1 NK MnO,, a 3arem 0,1 N mapenepolt KucnoTok u Boson (III). 


JIHCTbA Kopxu 
I 9949 (9537; 10362) 8398 (8184; 8613) 
II 12589 (12309; 12870) 39896 (41976; 37818) 
eeae 9504 (7986; 11022) 8448 (8613; 8283) 


V3 npupeyeHHbIXx JaHHbIX BUHO, UTO IpesBapuTesbHad OOpadoTKa KopHer 
KYKYPy3bl TepMaHraHaTOM pe3KO YCHJIMBaeT WocTylvwieHwe paMoakTuBHOr 
cbocbopa B TKaHM KOpHa (B 4,5 pasa), a TaKKe B WMcTbA (Ha 30%). 

Ecuu Ke nMocuie o6paOoTkH pacTBOpOM HepMaHraHaTa KaJIMA KOPHM KYKY) 
Ppy3bl OOpabaTHIBaJIMCb PaCTBOPOM IlaBeJIeBOH KUCJIOTbI M pu 3TOM MOBepXHOCT} 
KOPHA BHOBb HacCbillalacb COeMHEHHAMH, MOJOOHbIMH TEM, KOTOPbIe BBIIe) 
JIAIOTCH KOPHAMU, TO Ip YTOM NocTyMMeHHe pawuoakTMBHOrO Cocdopa Sbisio Ta 
KUM %Ke, KaK MH B KOHTPOJIbHOM BapHaHTe (6e3 OOpaboTkn). TlocmeqHee MbI 3aTeN 
IIPOBePHJIN B ONbITe C 4-,HEBHBIMH POCTKaMH KYKYPY3bI, B KOTOPOM OBIIM TMOJTy 
Ye€HbI AaHaJIOTHUHBIe pe3yJIbTAaTHI. : 

B culelyionux OMbITaX MbI IIpOCJeLWIH BIMAHME IIpeqBapuTebHOM OOpabor 
KM KOPpHeH pacTBOpaMH KaJIMsA MepMaHraHaTa pa3JIMUHbIX KOHIWeHTpalul, yan 
TbIBaH, UTO OOJIee KOHICHTPHPOBaHHble PacTBOPbI 3a OHH MW TOT Ke MpoMexky 
TOK BpeMeHH OYYT OKHCJIATb OoJIbIIee KOMMYeCTBO OpraHHyeCKHX BelleCTB 
aJCOpOHPOBaHHBIX MOBEPXHOCTbIO KOPHA, H, CMe€MOBATEIbHO, 3TO OXKHO IPH 
BeCTH K Ooulee HHTCHCHBHOMYy nOcTyMeHuto cboctbopa B TKaHH pacTeHua, ur 
H MOATBEpAWOCh SKCHePHMeHTAaIbHO. 

B 9TOM Ke ONbITe H3y4aJOCb BIMAHHe NpekBapuTebHOM OOpa6oTKu KOpHel# 
PYTMMM OKHCIMTeAMH (XPOMOBOH KHCJIOTOH, MepekuCbIO BOOposa) Ha M0} 
CTyMeHWe payMoakTHBHOrO (ocdopa B pactreHue (5-,HeEBHbIe pocTKW 
HMM/MHH Ha 1 r cyx. Belll.): 


BapuaHT onbita JluctTbs Kopuu 
Koutpoub ol7 1287 
0,005 V KMnO, 710 2096 
0,1.N KMnO, ne 5636 
0,4.N HeC.O, 677 4287 
0,25% H»Cr,O, 1106 2096 
1% HO, 990 1584 


V3 npHBeyeHHbIX TaHHbIX BHZHO, YTO OOpadoTKa KOpHel maBeneBoH KucOk 
TOM CYIeCTBCHHO He H3MeHAJIa NOCTYMICHHA PakuoaKTUBHOrO dociopa B TKaHI 
pacTeHus, TOrfa Kak OOpaOoTKa OKUCIMTeIAMH (B TaHHOM Clyyae nepMaHraHa 
TOM, XPOMOBOH KHCJIOTOH MU TepeKUCbIO BOLOpOsa) peskKO YCHHa STOT Mporecck 
IIpu stom o6Hapy2xKuNocb Goubuiee KOMMUeCTBO pasuoaKTMBHOrO (bocdbopa Katie 
B KOPHAX, TaK H B JIMCTbAX, a C YBCMHUCHHEM KOHILCHTPalluM nepMaHraHaTe” 
SHAYHTeIbHO NOBbICHIOCb COfepxKaHue paMoakTMBHOrTO dociopa B TKaHAYE 
KOPHA. 
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MoxHo OblIO TpeqnomaraTb, YTO MapraHell KaK 9JIeEMeHT TMTaHHUA MO2KeT 
BJIHATb Ha KOJIWIOHJHO-XUMMYECKHE CBOMCTBA Tlla3Mbl, M B CBASH C 3THM MOXKeT 
M3MCHUTLCA TlocTynseHue docdopa B TKaHM pacTeHua. Ho ombiT, npoReyeHubiit 
C C€PpHOKHCJIbIM MapraHIleM, NOKasaJIl, YTO BOCCTaHOBJeHHaA (opMa Mapranua 
He YCKOPHeT MOCTyMJIeHHA pauoakTuBHOrO (ocdopa B KOPHH KYKYDpY3bI 
(8-qHeBHbIe POCTKH), YTO MOMKHO BUeTh W3 CeMyIOMMX aHHEIX (uMn/MMH Ha 


i r cyX. Beltt.): 
BapvauT onbita 


KouTpowib 69366 
0,4.N KMnO, 324764 
MnSO,g (axs. 0,4 V KMnOg 

TO MapraHuy) . 58146 


TloqBot WTOrH H3u102%KCHHOMY, MOXHO OTMETHTH, YTO MpeMBapNTeIbHaA 06- 
paOorKa KopHeli KyKypy3bl (Jo NorpyxXeHHaA HX B MMTATeIbHBIM pacTBOp) OKUC- 
JMTCIAMM (KaJIMH NepMaHraHaT, XPOMOBaA KUCIOTa, NepeKNCb BOMOposa) cno- 
coOcTByeT Goylee HHTEHCHBHOMY MOcTyMMeHuIO octbopa B TKaHH pacTeHUa. 

MoxxHo nlosTOMy MosaraTb, YTO OpraHwuecKHe COCAMHCHHA KOPHEBbIX BBIJe- 
JI@HUH, acopOu“poBaHHble Ha MOBeEPpXHOCTH KOPHA, B KaKOH-TO Mepe 3aTOpMa- 
XKUBAIOT ycBOeHHe (hocopHOK KUCJIOTHI KJIeETKAaMM KOPHA, H MO3ITOMY yameHHe 
STOFO CJIOA H3MEHHET YCUOBUA WHTaHHA. TO OOCTOATebCTBO, UTO C YBeEIHYeHHeM 

KOHICHTpalluu mepMaHraHaTa, MpHMeHAeMoro JIA OOpa6oTKH KOpHeH, ycuuH- 
BaeTCA llocTymueHue docdopa B TKAHM pacTeHuA UM YTO Apyrue opm! MapraHita’ 
(MnSO.) He BuusaOT Ha 9TOT Mpolecc, nomTBepxKAaeT yKa3aHHoe ToO*KeHHE. 
Bmecte c TeM HeT OCHOBaHHi OTPUMaTb BOSMOXKHOCTH ciellMPpuyeckoro BMAHUA 
Pa3IMUYHBIX COEAMHEHHH Ha CBOMCTBa IJla3Mbl U KJIETOUHOH OOOOUKM U COOT- 
BETCTBEHHOFO BAIMAHUA UX Ha Mpollecc yCBOeHHA SJICMeHTOB NMTaHHA KOPHAMH 
pacrenu. IlocneqHuf Bompoc TpeOyeT fasmbHeluiero 2KCNepHMeHTaJIbHOro 
HCCJIENOBaHHA. 

IIpu npumMeHeHul H30TOMHOTO MeTOJa B COUeTAHHH C MCTONOM TIpesBapnTeJb- 
HOH oOOpaOoTKH KOpPHeH paCTeHHH pa3MUHbIMH MUHepaJIbHbIMH MW OpraHMyec- 
KHMM COC(MHCHUAMM CTaHOBHTCA BO3MO%KHBIM BbIACHeHHe cieluduyeckoro Jel- 
CTBHA PasJIMYHbIX BeUIECTB MU Oolee JeTasibHoe H8y4eHHe MeXaHH3Ma MMTAaHHA 
PpacTeHua u ero OCOOeHHOCTeH B Pa3JIMUHBIX YCJIOBUAX BHEINHeH Cpespl. 

Iloquepkupaa B JaHHOM CJlyuae pOslb OpraHHyecKHX COeIHHeHHM TMoBepx- 
HOCTH KOPHA B NHTAHUM pacTeHHA, Mbl, KOHCYHO, HE MOXKEM CUMTATb, YTO STHM 
MCUePMbIBACTCA CYIHOCTb H M€XAaHH3M TOCTYIJICHHA SJIEMeCHTOB NMTaHHA B KOp- 
HH. Oguako 3Ta jleTalib, KaK HAM KaxKeTCA, ABJIACTCA BeCbMa CYILeCTBeHHOH 
M MOXKET TOMOUb B OODACHCHHM PAJa PAaKTOB NOJORUTEIbHOTO JeHCTBAA MUKPO- 
OpraHH3MOB IIPHKOPHeBOM 30HbI B IMTaHuM pacTeHui. 

IIpowece ycBoeHuA OpraHHueckuxX BeLeCTB MMKPOOpraHH3MaMu MIpuKOpHe- 
| BOM 30HbI MW OKMCJICHHUA STUX COEAMHEHUM B pe3sybTaTe OOpaOoTKH KOpHeH pac- 
TBOPaMH OKHCMTeeH, KOHCYHO, HE MOLT CYHTATbCA TOXMKECTBEHHBIMH HJM 
XOTA Obl CXOJHDIMH ABJICHUAMH, HO 10 CBOMM pe3YyJIbTaTaM OHM MMeEIOT COME 
YePThI: B TOM MH ApyroM csyuae yaNAIOTCA OpraHuuecKkHe COeIMHEHMA KOpHe- 
| BLIX BbIJeJICHH C MOBEPXHOCTH KOPHA, a 9TO MOXKET YCHJINTb NOCTyNIeHHe due- 


/M€HTOB IIMTAHHA B TKaHHW pacTeHHs. 


BcecorosHbli Hay4HO-HCCeLOBaTebCKHIi Tloctynusio 
HHCTHTYT CaXapHOH CBeKJIbI 13 III 1957 
UMTUPOBAHHAS JIATEPATYPA 
1E.H.Basppuua, Tp. Jlenunrp. o6m. ecrecrsoncn., 70,B.3 (1950). *® HW. A. Pe ua- 
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uni u MormoTuTenbHaa cnocoOHocTb mous, M3n. AH CCCP, 1950. * .A.Ca6uuuu, Mune- 
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Jloxxaynn Akawemuu nayrx CCCP 
1957. Tom 115, Ne 2 


PH3HOJIOTH A PACTEHHH 


HW. A. FPYA3HHCKASA | 


BJIAAHWE UBAHOBbIX TIOBETOB HA ®OPMUPOBAHHE 
JIOKHbIX TOJMYUHbIX KOJIEW, Y TYBA (QUERCUS ROBUR L.) 


(IIpedcmaeaeno axademurom B. H. Cyxaueeoim 9 II 1957) 


Kak H3BeCTHO, B CTEMHOM UH JIECOCTeIHOH 30He AYO pa3BHBaeT HECKOJIbKO IIpH- 
POcTOB 3a OHH BereTallMOHHbI nepuog. JlerHHe MIpHpocTH! Ay6a OObINHO Ha3bl- 
BaloT HBaHOBbIMU TloderaMu. BpicKa3bIBaHHA OTeIbHbIX HCCIeELOBAaTeeH O BIMA-. 
HMM WBaHOBHIX TOOeroB Ha (POPMUPOBAaHHe JIORKHLIX TOLMMYIHEIX KOE A PeBeCHHbly 
MIPOTHBOPeYHBbI, TAK2KE HET eMHOTO MHEHUA O06 OAHOBPeMeHHOCTH pocra mo6e-{ 
TOB B BbICOTY H M0 Auamerpy. Tak, Hanpumep, JlioOuu (°) yrBepxqaer, uTO Te-} 
PHOJMUHOCTh pasBHTHA MoOeroB y AyOa ABUIAeTCA pe3yJIbTaTOM yepelopannal 
pocta moGera B BbICOTY C KaMOVaJIbHbIM poctom. Ilo ero MHexmio, pocry orfeb-J 
HOFO HOGera B BEICOTY COOTBETCTBYeT WHKJI KaMOWaJIbHOTO pocTa, T. e. mocwmel 
KaxKJOrO IpHpocta B ApeBecuHe OTKalpiIBaeTca TowWMuHOe KObILO. Takum oOOpa-f 
30M, 3—5 MIpHpocTaM, pasBMBaeMbIM JyOOM 3a OAMH BereTalMOHHI nepHog,f 
CooTBeTCTByeT 3—5 JIOXKHbIX TOAMUHbIX KOJELL. 

Ilo qaHupmm Packarosa (*), IpupocT ApepecuHbl Ay6a ocTuray HanOompuielh) 
BeJIMUHHbI B epBOH eKajle HIOHA, YTO COBMaJIO Cc MepHooM pocta Mo6eros B BBI-f 
coTy, TaK Kak HauaJlO pacllycKaHHA JIMCTbeB MpMxosUsOch Ha 3—5 VI. Yxa-, ; 
3bIBad Ha HEKOTOPY10 HepaBHOMePHOCTS UpHpocta ya 10 AMaMerpy OH OTMeUaeTS 
HeOOIbluoe ONasfbIBaHHe (Ha S—7 He) Hauala KaMOMaIbHOM JeaATeMbHOCTHY 
10 CPaBHeHHIO C HayaJIOM pacllyckaHua sucTbeB. Buxpos uw ExpKora (3), Hanpo-f 
THB, CUMTAIOT, YTO OOPas0BaHHe ApeBeCHHbI HaYMHaeTCA Ha 3—7 Heli No pasBep-f 
TbIBAHHA JIMCTOBbIX Nowek. AHasIM3HpyaA WaHHble JBYX MocaeHuX pa6oT oTHOCH-f 
TeJIbHO JMHAMUKHM Ce3OHHOrO NpupocTa ApeBecHHbl MOXKHO MpWiTH K BbIBOLY, 
YTO B OOMIEM NepHOAbl HHTCHCHBHOM JeATeIbHOCTH KaMOUA COBNaaloT c MepHo-) 
jwamMu pocta mo6eroB B_ BBICOTY. 

Voc (°, *) u Kocrep (°) cBa3nIBaroT pa3IMune B CTPOeHHN ApeBeCHHEl He C KO-} 
JIMYeCTBOM IIMTATeJIbHBIX BeLIECTB, a C HEOAMHAKOBOM JeATebHOCTHIO JIHMCTbEB 
B pasHoe BpeMA BereTaWMOHHOrO mepHona. 

Jlyty (wut. (?)) H pA Apyrux apropos oObsacHAIOT pasHoKauecTBeHHocTe : 
OTJIOMKEHHHIX IJIEMCHTOB JPeBeECHHb Pa3sJIMYHbIMH YCIOBUAMHM BOOCHaOKeHUA. 
Ilo ero TeopHu, PH XOpormemM BOLOCHAGKeHHM OTKAbIBaIOTCA Z/ICMCHTHI Be-F 
CeHHeH J[PEBeCHHBI: BCAKOe Pe3KOe YBEMMYCHHe BOLI B KCHJIeEMe IPHBOLNT K UX] 
oOpa3s0BaHMi0, H€saBHCHMO OT BpeMeHM BereTallMoHHoro nepvosa. TaKori Ke 
adekT OKa3blBaeT HW ylasleHve JIMCTbeB, TaK KaK OHO UPMBOLUT K pesKomy f 
CHMXKeHHIO WCHapeHHA HU, CJIeLOBaTeIbHO, YBeJIMYHBAeT KOTMYUCCTBO BODHI 
B pacTeHHH. i 

B Tex cjyuaax, Kora Moce OYeHb 3aCYUWIMBEIX YCOBMI HacTyMaroT me- fi 
PHOMbI 3HAUNTeIbHOFO YBUaKHeEHUA, HaOwOMaeTCA pesKoe yBeMYeHHe BOJbI I 
B KCHJIEMe, HTO TOTYAC We CKasblBaeTCA Ha paOoTre KaMOus. Kak noKa3anul 
OMBITHI Jlytua, IPH STOM BHOBb TpONCXOMNT OTMOMReHUe BeceHHel MpeBecHHEl! 
M BOSHHKAIOT JIOXKHbIC TOMMUHbIE KOVJIbILA. ij 

Kak BHHO 43 CKa8aHHOrO, HeT EMOTO MHCHMA O BJIMAHMM MBAHOBHIX 1106e-0 
rOB Ha (OPMUpoBaHHe ToLMYHBIX KOMEN. B wenax paspemenua sToro Bompocal 
MBI HCCJIEQOBaIH Cpesbl ApeBecMHbl 2—4-eTHUX TYOKOB, PpasBUBIMMX pasIMUHOe!I 
YHCIO HBAHOBbIX MOOeroB. Bpio ycTaHoBeHo, YTO y pacTeHul, oOpasy1omlx} 
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W3a BETeTalMOHHBIM MepvOl OAMH MpupocT (MBaHOBIX MOGeroB He ObIIO), COCy ABI 
PacHONO*KeHs! CeAyIOWlNM OOpPasom: HeMocpeACTBEHHO K CepAMeBUHE MPUMbIKaeT 
3kaH 30Ha HavOolee KPyMHbIX CocyOB, K NepHcbepuu roswuHoro KOVIbIa pa3- 
€pbl CocyOB yMeHbuatoTca. Pacnpeyesenue cocyoB y pacrenuit c ofHuM mpx- 
PpOCTOM COOTBETCTBYeT HallIMM MpelcTaBJICHHAM O Pa3BUTHH pasHOKayeCTBeHHbIX 
AIJICMCHTOB J{PeBeCHHbI B Pa3JIM4YHOe BPeMA BereTallMOHHOrTO Mepuoxa. Pacrenua 
BYMA NpHpocTaMu B OTMUNe OT MpesbILyUIMX HMeIOT Ooslee WIMPOKY!0 30HY 
KPYNHBIX COCYOB, 30Ha M€JIKUX COCYOB 3aHMMaeT He Oombue 1/, —1/, Beet 
MOMalW CeueHHA. OK3eMIVIAPLI C TPeMA MpUpocTaMu He MMEIOT 30HbI MeCIKUX 
cocyfos. Kpynuple cocyJb pacmpefetenbt SOonee umn MeHee paBHOMepHO 10 
BCeMy TOJMYHOMY KOJIbILy. OHO CocTaBJIeHO H3 OAHOPOAHDIX 3IeMeHTOB, Ipel- 
CTaBJIAA COOCTBEHHO TObKO 30HY BeceHHel Apepecuubl. Buxpos u Ilepensirun 
(?) MoKa3aiu, 4TO CTpoeHHe ApeBecuHbl Ly6a B paHHeM BospacrTe CyIMecTBeEHHO 
OTIMUAaeTCA OT [peBeCHHbi B3pOcsbIX WepeBbeB. Ilo Hx MaHHbIM y MOJIOABIX [y6- 
KOB HET CIIJIOWHOFO KOJIbIla KPYMHbIX COCyOB B paHHel 30He rosOBOro COA 
M HET pe3kOM Pa3HHUbl B pasMepax KPYNHBIX H MEIKUX COCYAOB. ITO NOLTBEpxK- 
JaeTCA TaK2%Ke HalIMMu HaOMOLCHUAMH H , 1O-BUMMOMY, HaxOJHTCA B HerlocpejcT- 
| BEHHOM CBA3H C OCOOCHHOCTAMH JeTHETO MOGerooOpa3s0BaHUA B PaHHeM Bospacre. 
y B3POCJIbIX J@peBbeB, XOTA U HaGOMaeTCA Pa3sBUuTHe OHOFO, pexke AByX MeT- 
| HUX IIPHPOCTOB, HO 3HaueHHe UX B OOMe CHCTeMe BeETBJICHHA HeBeUKO. Obuee 
-KOJIMYCCTBO JIMCTbEB, OOPasyIOWMXCA Ha MBAHOBbIX NOOerax, 3HAYHTEMbHO MeHb- 
me, 4eM Ha MepBblx no6erax. OcHOBHOL Mmporlece WMCTOOOpa30BaHHA Yy B3POCJIbIX 
JepeBbeB IIPOHCXOANT 3a KOPOTKHM MpOMexyTOK BpeMeHH, B TeyeHHe pocta Hep- 
Boro Tlodera, YeMy HM COOTBETCTBYeT OTJIOXCHHE KOMIMAKTHOM 30HbI KPYyMHbIx 
cocyOB. ITO HaOOLaoch TakxKe HW Y MOMOMbIX, 2—4-neTHUX LyOKOB Ip pa3- 
| BUTHH JIMIUb OLHOrO NoGera 3a BereTallMOHHEI nepuog. Ilo npou3sBemeHHbIM HAMM 
moycueTaM y MOJIOZbIX JYOKOB Ha JOJO MBAHOBbIX NO6eroB MpHxosuTca Oosee 
60% Bcel mucTBbI pacreHuad. CreqopaTembHo OCHOBHOM mpomecc mucToobpa3so- 
BaHMA NPOMCxoLNT y HUX He Cpa3y 3a 12—18 Hel, Bo BpeMA KOTOPHIX PasBH- 
| BaeTCA NepBbIi NOGer, a pacTanHyT Ha 2—3 Mmec.; MOSTOMY OTOMKeHHe KPYMHbIX 
 COCYOB, COOTBETCTBYIONLEe PaSBUTHIO JIMCTBHI, IPOUCXOAUT 3a Gosee NpOMOKU- 
TeJIBHbIM CpOK HW C MeHbIMeH HHTeHCMBHOCTHIO. B pe3ysbTaTe BO3HUKaIOT Oovlee 
|MeIKWe cocybl, OOpasyiollMe pacTaHyTy1o lo payuycy 30Hy. 
| Takum o6pa30M, MBaHOBbI No6erH, He BbISbIBAA OOPasOBaHHA JIOMKHbIX FOAMY- 
HbIX KOJI€ll, JIHIIb H3MCHAIOT COOTHOMICHHE OTJeIbHbIX 9JIEMCHTOB JpeBeCHHbl 
'BroMuHoM Kosbue. Uem Ooubuie WBaHOBLIX NOOeroB y pacTeHHA, TeM OODLE 
KPYNHbIX COCYOB MMeeT [pepecHHa, T.e. TeM OOVJIbIIIe 3JIEMeHTOB BeCeHHeH 
IpeBeCHHbI 3aKJIIOUeHO B TOMMYHOM KONIbUe. OTIOxKeHHe KPYMHbIX CocyOB BO 
|BpemA pocTa JeTHHX NoG6eros npoTHBopeyuT Teopuu JlyTia, Tak KaK CHaOmKeHHe 
pacTeHuA BOOM B MepHoO MIOHbCKOrO pocTa mMoOeroB, a OCcOOeHHO — HIOJIb- 
CKOrO, MOMKET ObITh OUCHb TVIOXMM. 

Avaiu3 Cpe30B JpeBecHHb! YOKOB C pa3JIMUHbIM YMCJIOM IIPHPOCcTOB MOKa- 
3aJ1 CipaBeluBOcTh MHeHuA Koctepa u Vocta 0 Tom, 4To oOpas0BaHHe pasHo- 
| KaueCTBeHHbIX 3JIEMCHTOB JPeBECHHbI CBA3AHO C HeOMMHAKOBON JeATeMbHOCTbIO 
|JMCTbeB B TeYeHHe BereTallMOHHOrO MepHola, HMeHHO — Mporecc mucTooOpa- 
30BaHHA BbISbIBAeT OTJIOXKCHUE KPYIHbIX COCYOB. 

Pa3BUTHIO HBaHOBbIX MOOerOB COOTBETCTBYeT OTJIOXKeCHHE KPYMHbIX COCYJOB 
B [pepecuHe, HO WIA OOpas0BaHuA JOMKHbIX TOAMYHIX KOE HeEOOXOAMM Onpe- 
JeNeHHBIM TepHOl MOHW2KeHHOM JIeATeJIbHOCTH JIMCTbeB, BO BpeMA KOTOPOrO 
JOJXKHBI OTORKUTECA CON OCeHHeH ApeBecHHbl. OTH COM OTeIAT KPYyIHbIe 
cocybl, O6pasoBaBuiveca pu pocTe nepBoro NWoOera, OT KPyMHbIxX COcyJOB, 
BOSHHUKUIMX IPH moceLyioulem mo6erooOpasoBanun. Kak M3BeCTHO, HBaHOBbI 
noderu MyOa pasBUBaloTCA PerywJAPHO, Yepes OMpPeMeeHHbIe MPOMEKYTKU Bpe- 
menu. Ilo qaHHbIM HammMx HaOmoxeHuh, vepes 20—30 AHeli Nocle 3a02xKeHUA Bep- 
XYINC4YHOH MOUKH HauMHaeTcaA pocT BToporo NoGera, Yepes TAaKOM Ke MPOMexKYTOK 
BPCMeHH Mocsle 3asIOKeEHUA BTOPOM BEPXYIMeUHON MOUKM HadHHaeTCA POCT TPeTb- 
ero. Takum 06pa3om, MexKy OKOHUAHHeM POCTa JIMCTbeB MepBoro mobera u pas- 
BUTHEM JIMCTBbI HBAaHOBa MOOera MPOXOAUT CpaBHUTeIbHO HeOOMbIOM OTPe3OK 


} 


( 


13 3axas 1637 393 


Bpemeni. Bo BCAKOM Culy4ae 3a STO BPeMA elle HE YCNeBaIoT Pa3BHTbCA 9JIEMCHTBH 
oceHHeli JPeBeCHHbI, MOSTOMY H He BOSHMKaeT JIOXKHDIX TOAMUHBIX KOVJEL. 
3HaUNTebHOe MOHHKEHHE JCATEIbHOCTH JIMCTbEB MOXKET HACTYNHTb B CTerl- 
HbIX YCJIOBHAX OT Pa3sJIMYHbIX NPHYWH WU B pa3sHOe BpeMA BereTalMOHHOTO T€=y 
puona. Bechoti npHuHHO MOxET ObITh NOBPEXKMEHHE JIMCTbEB 3AMOPO3KaMH, HE-f 
CKOJIbKO N03 Hee LYGOBbIMU JINCTOBeEpTKaMH, JIeTOM — sacyxol uv T. 1. Ecam etixf 
CTBHE STUX (PaKTOPOB Gosee WIM MCHEe MPOMOMKUTEbHO, B A peBeCHHe HauHyTh 
OTKIaIbIBAaTbCA OCCHHHE 3JICEMCHTbI, H€3ABHCHMO OT BPeMeHH BereTallMOHHOTO 
nepnona. Ilocenyroujee noOerooOpasoBaHHe BbISOBeT BHOBb OTJIOXKEHHE KPYNy 
HBIX COCYJOB H, CleOBaTebHO, OOpasoBaHHe HOBOFO TosMYHOrO KOuIbUa. Beseny 
CTBHe 3TOTO B YCJIOBMAX CTEMM JIOKHbIC FOMMYHbIC KOJIbIla BOSHUKAIOT JOBOJIBHC 
yactTo. 
MoxkHO 2M OTOMKIECTBIATh HBAHOBbI NOGeru Cc NOOeraMu, BOSHAKLIMMH TOcAe 
pe3KUX Hapywevul wKU3HELeATeM_HOCTH epeBa? Bese 3a Inetom ('°) MpI oT- 
HOCMM WBaHOBbI NoGeru K peryAAPHO NOABAIONIMMCA eTHUM NoGeram yOa, 
KOTOPble OOpa3y10T HOPMAJIbHY10 CHCTeMY BeTBJICHUA epeBa H He IPHBOLAT K pas- 
BUTHIO JIOXKHBIX TOLMUHbIX KOIe. Pa3sBuTHe 32THX OGeroB — cBolicTBo yas 
TIPOSIBUIAIOMLeeCA PasIMYHO B 3aBHCMMOCTH OT BHEWHUX ycuoBul. JIucTbs UBaHO 
BbIX IIC6O€FOB BO3HUKAIOT KaK JIONOJIHEHHE K y2Ke CYMIECTBYIOMEH JIMCTOBOK NOBEPX~ 
nocTH. IlostTomy pa3BHTHIO HBaHOBbIX NoGeroB He MpeecTByeT NepepsIB B ac: 
CUMMJIAUHOHHOM JCATeEMbHOCTH WIM XOTA Obl Ooee HIM MeHee pesKoe YMeHbIIe, 
une ee. [loGeru, BOSHUKIINE BCJICJICTBHe Pe3KNX HAPYIeCHHH KU3HECATEJIBHOCTY) 
jlepeBa, C MOJIHbIM 1paBOM MOryT PacCMaTpHBaTLCH Kak pereHepaTuBHBle (1%) / 
PasBuTHIO UX NpeecTBYyeT NepepbiB HIM Pe3KOe YMEHbIUeHHe ACCUMUJIALLMOHHOFS 
jeaTembuoctTu. Hacrynaromee Bce 3a ITHM MOGerooOpa3s0BaHHe IIPHHATO Ha3blé 
BaTb DposenTHyeckuM. Bo3HHKHOBeHNe TipomenTuyecKUX NMOGeroB OUeHb YaCTG 
IpHBOAUT K COpas0BaHHO JIOMKHbIX TOMMYHBIX KOVJIEL. 
Jia BbIACHEHHA BJIMAHHA MCKYCCTBCHHOFO YHHUTOKEHHA JIMCTbEB Ha Pa3BUyg 
THe T06eroB HW OOpas0BaHHe JIOMKHEIX FOMMYHHIX KOJIEL ObII NOCTaBJIeH PA OTK 
Tos. JIucrBa 4-neTHHX TYyOKOB OOpbIBalacb B Ppa3HOe BPeMA BereTallMOHHOTG 
Tepvola: B MOMEHT 3aJIO*KeCHHA HU PacilyCKaHHA POCTOBLIX NoveK, B NepHo MeT 
Hero NOKOA, BO BpemMsA pocTa noOeroB vu T. . Y onpeweneHHbIx IK3eEMIJIAPOR 
JHCTBa OOPbIBaslacb HeEOMHOKpaTHO. Iloce onpeyeneHHOorO BpeMeHH Ay6Ku cpe 
3aJIMCb,H MONepeuHble Cpesbl CTBOJIMKA H OTACJIbHbIX NOOETOB 3apHCOBbIBAaJINCh TO} 
OuHOKYJAPHBIM MUKpocKonoM. PocT nmposentwyecKux noGeroB noce OOpEIBé 
JIMCTbEB HAYHHAJICA B CpeyHeM uepes 5—10 WHel B 3aBHCUMOCTH OT TOrO, B KaKOM 
COCTOAHHM HaxOfMsIcCA MOGer K MOMeHTY COpbIBa WHCTbeB. Takum o6pasom, accny 
MHJIAUMOHHAA Jl€SITeJIbHOCTh PaCTeHHH NpepbiBalach CpaBHUTeIbHO HeHalOJIFO; 
Tlepuoy Bpemenu B O—10 AHeH, Kak NpaBHJO, OKa3bIBaJICA CIMUIKOM HeOOsbIIMMy 
YTOObI NOJYYNTh Oosee WIM MeHee BbIPAMKeHHOE KOJIbILO OCEHHUX 3ICMeHTOI 
mpesecunbl. [losromy MHTeHCHBHBIM pocT noGeros yepes 5—10 Aue nocme O6pEL 
Ba JIMCTbEB BbISbIBA OTJIOXKEHHE KPYNHBIX COCYJOB HENOCpeACTBEHHO psJON 
C 3JIEMCHTAMH BeECEHHEH APeBECHHDI, OTMOXKECHHOM BO BPeMA MIpeAbILyuLero NoGero, 
oOpasopanua. B stom calyuae Kak HW pH O6pa30BaHHu UBaHOBbIX NOGeros, JO*, 
HbIX TOAMYHBIX KOEI He BOSHHKAaNO. HeomHoKpaTHoe OOPHIBaHHe MMCTBbI MOE} 
BbISBaTb PasBUTHE OMHOTO WIM HECKOMbKUX JIOAHBIX POAMYABIX KONEM, TAK Kal 
NepHO MOHWXKCHHOM ACCHMMJIAWMOHHOH JeATeIbHOCTH HCKYCCTBeEHHO yBeuH| 
YMBAeTCA 3a CUCT NOBTOPHOTO OOpHiBanusA MucTbeB. MHorga nocne HeoqHoKpar} 
HOTO OOPhIBaHHA JIMCTbEB TPOraeTCA B POCT MUI HEOOMbIIAA YaCTh NOYeK H pas! 
BUBAIOTCA OUCHb MaJICHbKHe NOOerH, Mpolecc AucTOoOOpas0BaHUsA pH STOM Mol 
*%KeT ObITb HAaCTOJIbKO H€3HAUHTCJIbHBIM, YTO KaMOUii He pearupyeT Ha Her« 
OTJIOMKeHHEM BeCeHHeH [PeBeCHHE. 
CuelyeT OTMETHTb HEKOTOPY!O ABTOHOMHOCTh B PasBUTUH BeTBeH peryusp! 
HOCTH NlOABICHHA Ha HUX MoOeroB. Kak M3BeCTHO, B Hauase BereralMoHHord 
Nepvoa NepBbIMH PacilyCKaloTca MOYKM Ha HHYKHUX BETBAX; K STOMY BpeMeHHI 
KOrJla 9TH BCTBH Pa30BbIOT OJIMCTBeEHHbIe NOOeru, TEPMMHAbHAaA NouKa riaBHoOre 
moOera Bce elle HAXOJUTCA B CTaquu Ha6yxanua. HexoTtopad aBTOHOMHOCTD B pas | 
BUTHH OTACJIbHbIX BeTBeH HaOsOfaeTCA H MPH OOPpas0BaHHH HBaHOBLIX NoGeroB 
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HO HanOosee peskO OHA MPOABJIAeTCA pH NposentTuyeckom moGeroo6paso- 
BaHHH. 

PasHOBpeMeHHOCTh Pa3sBUTHA NOGeroB He MOMKET HE CKasaTECA Ha paboTe KaM- 
6ua. Ilo-suqumomy oToxKeHHe COeB BeCeHHEH A PeBeCHHbI Wpouso0rseT MIUIb 
B TOM CJlyyae, Kora Mpouecc OOpas0BaHHA JINCTBbI OyeT MpOMCXOsNTb Ha OOuIb- 
mei wacTH BeTBeM. 

_ [Be NpoTMBOMOJIOXKHbIC TOUKM 3PCHHA OTHOCHTEIbHO OOPas0BaHHA JIOXKHBIX 
POAMUHIX KOEI IPH PpasBUTHH MBaHOBbIX NOGeroB OObACHAIOTCH TO-BHUMOMY 
TEM, 4TO OJHH HCCeELOBAaTeIM HMeIH eo C pa3BHTHeEM MBaHOBbIX Mo6eroB 
(M Tora JOHKHDIX FOAMYHIX KOEI MPH pocTe MeTHAX TOGeroB He BOSHMKJIO), 
Mpyrue —c mposenruyeckuM noOerooOpa30BaHHeM, KOTOpOMy mMpemmecTBo- 
Bala Coulee WIM MCHee NPOMOIMKUTeIbHaA MOHHKeHHAA aCCHMMVIALMOHHAA Jea- 
TEIbHOCTh (H Tora BO3AUKAaIM JIOXKHBIe TOAMYHBIE KOVJIbIa). 

Bnosue BeposTuo, uTo Jlio6ny (°) B Kpaline 3acylmiMBbIx ycnosuax Acrpa- 
XaHCKOH MOJynycTbIHU MOr HaOiIOJaTb MpomenTHyeckoe noberooOpasoBaHue. 
IIpouspeqa 3a BereTalHOHHEIM nepwoy 3—5-KpaTHbIi NoMB, OH MOyyan pes- 
KOe YepeMOBaHHe OUCH 3aCYUIVIMBEIX YCJIOBHH C TepHosamu JocTaTouHoro yB- 
WaKHeHHA (MOHB). OSTOMY COOTBETCTBOBaIO UepeOBaHHe Pe3KO MOH KeHHOK 
aCCHMHJIAWHOHHOH JeATeJIbHOCTH C MpoleccaMu SHEPrHyHOrO JHCTOOOpa3s0Ba- 
HUA. B pesyJbTaTe NOABJAJIMCb JIOMKHbIC TOMMUHDIC KOJIbIla, YHCO KOTOPEIX, 
‘CyAa no fanHbim Jlto6uusa, CooTBeTCTBOBaJIO YNCY MPOUSBeAeHHbIX MOJMBOB, 
B pe3KO 3aCYUIIMBbIX YCJIOBHAX IPH HaNHuMH NMepHoAMyeCKHX NOJMBOB Mpo- 
‘mentTuueckoe noGerooOpas0BaHHe HaNOosee BEPOATHO, TaK Ke KaK H IPH BHe- 
C€HHM OTBEreTHPOBaBIIUX PacTeHHH B yCMOBUA OpaHxKepen ('). . 

Ha ocHOBaHHHM MpOBeJeHHbIX HCCeJOBAaHMH HM aHasIM3a JIMTepaTyPHBIX JlaH- 
HBIX MbI TIPHXOAHM K CJICXYIOWMM BbIBOLaM: a 

1. Pa3BuTHe HBaHOBbIX NOOeroB He BbISbIBAaeT OOPAa3OBaHHA JIOMKHIX TOLMY- 
HBIX KOJIEIL. ; 

2. JlomuHbIe rOMMUHbIe KOJIbIa Y LYOa BOSHUKAIOT JIMUIb PU NpomenTHyecKom 
mo6erooOpas0BaHHu B TeX CyuaHx, KOra pasBUTHe NPHPoOcTOB MpOMCxoAMT 
Tlocme Oomee WIM MeHEe JVIHTebHOTO OCNaOMeHHA JeATebHOCTH JIMCTOBOrO 
allnapata. 

3. KamOuaibHad Je@ATeMbHOCTh CHHXpOHHa pocTy noGeros B BBICoTy.’ Bo 
BCAKOM Clyuae HavOoee HHTCHCHBHOMY pocTy NoOeroB COOTBeTCTBYyeT MaKCH- 
MaJIbHadA KaMOMaJibHawA JCATeIbHOCTD. 

4, Cpoeo6pasHoe cTpoeHHe JpeBecHHb! ya B PaHHeM BospacTe, MPOABMA- 
OMeecA B MeHEe Pe3KOM pa3sHUe Mex Ly SICMeHTaMM BeCeHHeH M OCeHHeH 
JpeBeCHHbI HW MHbIM pacnpefseneHuem UX, OOYCOBMMBAaeTCH, T0-BHXMMOMY, 
3HAUHTEIbHO OOUbUIeM PObIO HBAHOBHIX No6eroB B OOMIeH CHCTeMEe BETBJICHHA 
MOJIONHIX y6Kos. IIpomece ocHoBHOro smucTOOOpasoBaHuA y HHUX Oosee 
MIPOMOJKUTeEICH WM MeCHee HHTCHCMBeH, UCM Y B3POCJIbIX JepeBbeB, Tak Kak 
no 60% xpceli mHCTOBOH Maccbl pa3BuBaeTCA Ha UMBaHOBbIX moOerax. Coor- 
BETCTBCHHO polleccy wucTooOpa3s0BaHuA KaMOWH OTKJIabIBaeT 9JIEMCHTHI 
BECCHHEH JpeBeCHHbI C Mad MO aBryCT, YTO M aeT pacTAvyTy!o NO pasuycy 
30HY COCYOB CpaBHHTeIbHO HeOobUIOrO AMaMeTpa. 
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I. VW. Wepeasrun, Tp. Mucr. seca AH CCCP, 4 (1949) ° JI. Moet, @usuonorua pa- 
Tenuli, CII6, 1914. © ®. I]. Jbio6 44, Jlecu. xo3., M 12 (1.952) Seis es ea ancare arom: 
fay. san. Boponex. mecoxos. uuct., 9 (1946). ® Ch. Coster, Ann. Jard. Bot., 37 (1927); 
8 (1928). ® L. Jost, Bot. Zt., Ns 30—38 (1891). 10H. Spath, Johannistriebe, Berlin, 
912. 
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floxnann AKkagemuu wayx CCCP 
1957. Tom 115, Ne 2 


PH3HOOrUA PACTEHHER 


B. ®. KOPAKHHA 


BJIMAHHE AJIMHbI AHA HA POCT HW PA3BUATHE 
THMO®EEBKH JIYTOBONM 


(IIpedcmaeneno axademuxom A. JI. Kypcanoseim 29 IV 1957) 


Vsyuenuio BIIMAHUA CBeTa Ha POCT HW Pa3BUTHe PaCTeHHM NOCBALLCHbI MHOC 
UHCJICHHBIe HCcIeMoBaHHs (cM. (*)). OHako, cpequ OobUOrO YMCA NCCIeTOBaE 
HbIX BHJOB OUCHb MaJloe MeCTO 3aHHMaIOT MHoroveTHHe 3/lakH. Hamu Obi 
nocTaBsleHa 3alaua U3Y4HTb BJIMAHHE WIHHbI WHA Ha POCT MU Pa3sBUTHe HeEKCH 
TOPbIX MHOFOJI€THHX 31aKOB, M B NepBYIO OVepeb THMOMeeBKH JIYTOBOH, ABIIAK 
welca OObIYHbIM KOMIMOHEHTOM IOJICEBbIX H KOPMOBBIX TPaBOCMecelH BO BCE} 
HeyepHoOseMHON nosmoce CCCP. PaOota mpoBousiacb B TeyeHve 1953 u 1954 rife 
Ha HaydHO-ONbITHOM cTaluoHape Botanuueckoro uncturyta um. B. JI. Komep 
posa AH CCCP s Orpazuom IIpuosepcxoro p-xa, JlenuurpaycKoli 061. (Kapesr 
CKHH mepeieek). 

_ B wHactToslem cooOujeHHH peAcTaBJeHbl JaHHble H3y4eHHA THMOdeeBKE 
syropoh (Phleum pratense L.) Ne 204, BprBemenHot JlenuurpancKon cemenie 
IMOHHOM cTaHunen (penpoxykuua Orpagquoro, ypoxat 1950 r.). i 

CemeHa TuModeeBKH Obl BEIceaHbI 19 TV 1953 r. Monogpie pacrenua pas 
BHUBaJIHCb CHadala B TellIMie pH 10-yacoBol AMHe CBeTOBOrO JHA (B Te“eHY, 
17 qHeH), 3atem 29 V on OblIH BbICaKeHbI B TPYHT HW NOCTABJICHbI Ha KOPOTKH 
JeHb 10 CyleqyiouleH cxeme: 


JlmuHa cBeTOBOrO TlpomomKkutTemb- OnbiTHBI nepHox 
AHA, “Uacbi HOCTb ONbITAa, CyTKH cyTOK 
42 85 c 7 4. Bed. WO 7 Yac. yrpa 
13 85 Cute) » 8 » » 
14 23 Cli) > » 9 » » 


KouTposem cay 2KWJIM pacreHua THMobeeBKU, BbIPalluBaemble pH ecTecTselll 
HOW WMHe WHA, KOTOPad B Ha¥ase ONbITa paBHAacb 18 uyac., B KOHUe-§ 


Ta6Oauna 1 


Bananve MJIMHbI WH Ha POCT MH BEICOTY THMOeeBKH JyroBoli B NepBbii Tom 2%xusHH (B CH) 


(1953 r.) 
eRe 29 V | 20 VI | 6 VII 16 VII 28 VII | 12 VIN | 17 Ving 
= yi 
Kourpoms 7,5 14,2 | 22,4 | 34,2 | 65,7 | 849. | Sommm 
14 7,0 10,9 19,0 32,6 65,8 94,9 98,0’ 
13 8.0 42.9 15.6 19.9 29.9 35,2 By 
{2 7.5 11.9 13.0 17,4 6 330) 


51 yac. B kaxkjom BapuanTe onpita uccmenoBamoch 12 pacreunit. i | 

HutencuBHocth pocTa pacTenuli yuuTBIBanach MyTem nepvomuyeckux mpi 
MCpOB MX BBICOTHI, yueTa YMCA MoOeroB, UHCa WH BeIMUHHEI mHcTbeHh 
4HCJIa CyJITAHOB M BeCa Hal3eMHOH Maccbl pacteHul. B Teyenue Bcero Bererilt 
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WMOHHOTO Mepvofa NPOBOAMINCh PeHosmorMyecKkue HaGMOLeCHUA, OHOBPeMeHHO 
KOTOPBIMH OTMeYaHch MOpdomorMueckHe M3MeHeHUA pacTeHHit. 

B pesyJibTare NpoBeweHHbIX HaGOJeHHi BbIACHUOCb, uTO Han6ombued 
oHeprueli pocTa B BbICOTY OTMYaINCh pacreHuaA, HaxoquBumeca upu 14-4aco- 
tec ae WHA, HAMMeHbIeH—pacteHua pu 13-u 12-uacoBoli AaMHe AHA 
Tao. 1). 


TaoOuuma 2 


BunaHve AIMHbI AHA Ha pocT pacTenuli TumodeeBKH sYrOBoit B NlepBbilt roy 
*KusHH (1953 r.) 


Yncso mo6eron t | PasMmepbl sIMcTbeB, CM 
| 
a 4 [ - Uucsio | Ha BereTaTHBHBIX Ha réHepaTuB- 
JIMHa CBETO- HCJIO ‘ x 
forcpae | HenetaS Ore no6erax HbIX No6erax 
EOrO AHA, Yacbl JIHCT BEB 
THBHbIX THBHbIX HOB 


qua wupHHa | ana |uIMpHHa 


Koutpouip ‘Sym Ve Mi Ook 25,9 OFSs Oe || 108 
14 Moe TSR Cm ASZ more PAK 0,89 ASE Om ARNOT 
13 — 49.0.7) (282 — 31,0 | 0,87 — _— 


12 = AUP UNGAY Oh RES REG a6 | MeCe atc) iy Mes || oe 


PacteHua Tumodeepku, BbipamlenHpie mpH 12-4 13-yuacoBom ocBemlleHHun, 
lO KOHIa BereTalHOHHOrO NepHoya ocTaBaHcb B chase GeccTeOebHbIX PO3eTOK. 
KontpoubHpe pacrenua uM pacTenua upu 14-yacoBpol JmHHe JHA K KOHIY Bere- 
TAWMH TlepellJiv B PeCNpOLYKTHBHOe COCTOAHUE, HO pasBUTHe NocMeAHUX 10 CpaB- 
HeEHHIO C Pa3BHTHeEM KOHTPOJIbHBIX PaCTeHUl ObIIO HECKOJIbKO 3aepxaHo. 

Han6oubuiee uncno no6eroB (BereTaTHBHbIX) HMeIM paCTeHHuA, HaxOJMB- 
mueca pu 13- u 12-aacoBot WuHe JHA; HAMMeHbINIee — KOHTPOJIbHbIe pacte- 
Hua (TaOn. 2). 

Ilo uncay reHepaTHBHbIX NoOeroB UM CyJITaHOB Ha MepBOM MECTe CTOAJIM pac- 
TeCHHA, BbIPat(MBaemble pu 14-yacoBom He. Uucuo JMCTbeB 3AKOHOMEPHO TOBBI- 
waslocb C COKpalleHHeM MposomKuTeIbHOcTH JHA. Pacrenua B ycnoruax 12- 
YacoBoro AHA MMe JIMCTbeB B 4 pa3a OONbIUIe, YEM KOHTPOJIbHbIe PacTeHHA 
(ra6n. 2). HanOonpmaa QaiuHa MMCTbeB Ha BereTaTHBHbIX MoOerax OKasaslacb 
y pacteuuit, BbipamuMBaBmuxca npu 13- u 12-uacopok AiuHe THA, a HanOobUIAA 
WMpuHa UX — Y KOHTPOJIbHBIX pacTeHHi. C yMeHbILeHHeM JVIMHbI JHA WIMpHHa 
JIMCTbEB HECKOJIbKO YMeHbINAaeTCA, H JIMCT CTAHOBHTCA Ooulee HEXKHbIM HW TOHKUM. 

CrelopaTesibHo, BereTaTHBHbIe MOGerH Y KOHTPOJIbHbIX paCTeHHH MMeIOT 
KOPOTKHe WM IWHPOKHe JIMCTbA, Y OUBITHDIX — JVIMHHbIe HM y3KHe. 

Tenepatupupie mo6ern y pacTeHuii, pa3BuBaBmiuxca mpu 14-yacoBol AMHe 
THA, OTIMYANINCh HaHOO/bIUIMM Pa3MePOM JIMCTOBBIX IlaCTHHOK H HavOOMbIen 
quuuok cymtaHop (Ta6m. 2). 

Takum o6pa30M, AmTedbHoe BbIpalluBanue pacrennit mpu 13- u 12-4acoBon 
WwuHe JHA WpHBOAMT K 3afepxKKe PasBUTHA THMO*eeBKK JIYTOBOH M ee pocta 
B BEICOTY, HO Cnoco6cTByer O6pa30BaHlilo GouIbiuoro YuCa XOPoIO OOMHCTBeH- 
HBIX ToGeroB KyueHuA. Baarofapa oOumuio mucTbeB STH pacTeHUA OOMaaIor 
WM BbICOKOM aCCHMHJIAUMOHHOM MOBePXHOCTbIO, YTO CMOCcOOcTByeT HaKOMJIeHHIO 
NOBbILNeHHOTO KoMueCcTBa IvlacTuueckux BeulecTB. IlocmeqHee uMeeT CylecT- 
BeHHoe 3HaueHHe AIA pocTa HM pasBUTHA pacTeHu B NocmefyiouMe Tos. | 

V3 auTepatTypbl H3BeCTHO, UTO B YCNOBMAX KOPOTKOFO AHA pacTeHHA JVIMH- 
Horo JHA HakallmMBalor GOoubwee KONMYECTBO TvlaCTHYeCKHX BellecTB (? °), 
UTO TOBbIWAeT UX SMMOCTOLMKOCTh MU OOeCHeYMBAeT B MaIbHeHINeM XOPOLUIMM pocT 
W pasBuTne. 

KpaTKoppemenHoe BbipamBanue pacrenult pu 14-uacopo Mime AHA 
BJIMACT MOJO2XKUTEMbHO Ha BHICOTY PacTeHHIi, UHMCIO NOOePOB, JMCTbEB, pasMepbI 
JMCTbeEB HM KOJIMUeECTBO PeIIPOAYKTHBHBIX OpraHoB. Ilo-BuxuMomy, pasBuTue 
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pacrenuit TuMoteeBKH MOXKET MPOTeKATh UM MPM HeOATONPHATHBIX YCJIOBUAY) 
OCBCIICHHA B YTPCHHHe H BevepHHe YaCbl, XOTA B 9THX YCOBHAX OHO HE: 
CKOJIbKO 3ana3IbIBaeT TIO CpaBHeHItIO C PaSBHTHEM KOHTPOJIbHBIX PaCcTeHHH. 
Becennve Ha6monenua 1954 r. noKa3amu, 4¥To Bce pacrenuad THMO*eeBKU 
Kak OMbITHBIC, TAK H KOHTPOJIbHbIe, NepesHMOBAaJIM XOPOLWO U NOJHOCTHIO Coxpas 
HHJIMCb. 
Ha6mofenua, npopesenuple B 1954 r. Hal paCTeHHAMM, KOTOPBIE B 1953 rj 
lipowspacTaiH MpH KOPOTKOM Aue, NOATBepAMsM, YTO Te OCOOCHHOCTH, KOTOPbIMV 


Taonuna 3 


Tlocnefefictave pa3WuHOH AHHbI AHA Ha pocT THMOdeeBKH qyroBou 
Ha BTopou rox %*u3HH (1994 r.) 


JinuHa cBeTO- Uucno no6e-| Uneno Bec Haz- 
poro mua |BbiCOTA! prop c cya-| wucTb- Tnuna zemuoa | Bec ie anes 
B onpite 1953 r.,| PacTe- | ranamu nal ep Ha 4 | Y%4#CTA, | maccpr pa- IH Ss : ee - 
yacbl HHA, CM! 4 pact. pacr. Su cTeHHaA, Tr | cyJITaHa, Fr) p , 


Koutpomp | 143 | 26,6 | 236 | 28,3 78,1 0,22 5,85 
14 134. le 227,3.)| B20. | 3298 94,3 0,23 | 40,88 
13 133 | 60,6 | 460 | 47,6 | 125,0 0.17 | 410,30 
42 131 | 41.7 | 471 | 48,4 95,7 0,14 5, 84 


XapaKTePH3OBANMCb pacTeHusa TuModeeBKH B NepBbiii rod 2*XusHu (FOR ONbITAa, 
B OCHOBHOM COxpaHHJIHCb HM Ha BTOPOH TO 2XKH3HH. 
@. M. Kynepman (2) yKa3biBaeT Ha TO, YTO HEHOPMAJIbHbIM XO pa3sBUTH 
pacTeHufi Ha MepBbIX STaMaxX HX Pa3BUTHA B KaKOM-TO CTeMeHH CKa3bIBaeTCA If 
Ha BCeX MOC/IeLYIOUUX STAaNaX KUSH, TaxKe ec yYCMOBHA CyMLeCTBOBaHHA OblIr le 


Taomuna 4 Ta6auna 5 


Ilorepa BOLI WHCTbAMM THMOdeeBKU Buicota H YHCO NOOeroB THMOGeeBKH JYFOBOK 
ayropok (14 VII 1954 r.) (18 VUI 1955 r.) 


Tlorepa Bomb, % | Yucao no6eros Ha 
I 


auna CBeTO= Jiauna cCBeTO- PpacTeHHH 
Grace dees yepes yepe3 yepe3 onae {953 i Beicora, cM 
ee 4 uac 2 ses = ss Po oe me ‘ sie laa: — 
oe eee ____.___.._._e a 
Koutponp | 19,4 | 33,1 | 42,0 | 49,2 KouTpo.ib 106 39,0 4,4 
14 16-9 698-7 | 87.3" |45.9 14 107 53.6 54 
13 12.74) 26°74) 30,401 97.4 13 110 8.8 1°5 
42 18,4 | 32.5| 40.5 | 47.8 42 112 63,4 2.3 


B nocenyionjemM HOpMasibHbimu. TT. A. Bapanos nogzyuepKusaer (°), uro B 3aBHib 
CHMOCTH OT XapakTepa BOSJeHCTBUA UM ero JMTeMbHOCTH MeHAeTCA cTOKOCTIE 
peaKUHH Ha Hero B Ce YIOWMX NOKOMEHUAX, PasBUBalollMxcaA B MPyrux ycuo/p 
BHAX. | 

Uucno mucrbes y pactenuli, Tak 2Ke Kak Mf B PO ONbITa, 3aKOHOMepHO yBely 
JMYNNOCb NO Mepe YMeHbINCHHA JJIMHbI AHA, MPH KOTOPOH BEIPaNMBanuch pack 
TeHHS. Takada 2Ke 3aKOHOMEPHOCTL OOHAPYxXeHa HW B OTHOWEHHM JWIMEBI muCTOD! 
BOK TlacTHHKH. JIucT cTaHOBUTCA AMHHHEe lO Mepe COKpauleHHA npozom«Kul 
TeJIbHOCTH ocBelleHHA. Ilo wipuHe JMCTbeB UM AME CyTaHa OcOOBIX oTmMUHi 
M@KTY Pa3sHbIMH BapHaHTaMu OMbiTa He OOHAapyxKeHo. ; 

Ilo Becy Haq3emHOM MaccbI Ha TepBOM MecTe OKa3asMCb pacreHua, mpowspale 
cTaBuine pH 13-uacoBoll Minne AHA, Ha MocieqHemM — KOHTPOJIbHBIe pacTeHua 
HauOonpiunit Bec CemaH C OMHOrO pacTeHua MMena THMOMeeBKa B YCJIOBUAINE 
14- vu 13-yacopoH AME! qua (Ta6n. 3). | 
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M3 Bcex yuTeHHbIX BapHaHTOB OMbITa CuleLyer BbIeMUT pacTeHuA, KOTOpbIe 
B NepBbI FOL *®U3HU Haxo_uNch pu 13-uacoBoi AHMHe AHA. Pacrenua sToro 
BapWauTa ONbITa JalM HanvOoNbuee UNCO NOOeroB, GOMbUIOe UNCIO MMCTHECB, 
HavOOJIbILM BeC Hayj3eMHOM MacCbI HM BbICOKHH ypoxali ceman. Pacrenus, 
BEIPAMleCHHble B NepBbIH TOL *v3HuH pH 13-yacoBoH AwMHe THA, NoKa3an U 
Jyauyto BosoyepxuBalomlylo cnocoOHocTbh wucTbeB (Tabs. 4). 

Pacteuusa, noipepriumecs B nepBbiii ro xXM3HH BosselicTBuI0 13-4acoBoro 
AHA, Wav YUE PesybTATbI NO MOWHOCTH pacTeHHit HW Ha TPeTHH oy *M3HN. 
Kak BuHo u3 Ta6. 5 ombiTHble pacreHua THMOdeeBKH MH Ha TPeTHH Tok 2*Ku3HH, 
TaK #Ke Kak UH Ha BTOPOH ToL, Mau Oobuee uncJIO NOOeroB, YM KOHTPOJIbHBIE 
pacrenusa. 

BuBon. Betrpamwpanve pacrenuit TumocbeesKu syroBoll mpu pa3- 
AMYHOM NpPOLOMMKMTeEALHOCTH CBETOBOrO JHA OKa3biBaeT rlyOoKoe BAMAHHe Ha 
XOX OvOOorMuecKHX mpoLeccos. 

JliuresibHoe npeObipanve pacTreHult THMOMeeBKU JYTOBOH B YCOBMAX KOPOT- 
koro (12—13-uacoporo) WHA 3afepxKUBaeT Pa3BUTHe UH POCT pacTeHHii B BLICOTY, 
HO CmocoOcTByeT yCHJIeHMIO KYUICHUA, OOJIMCTBEHHOCTH, YBeJIMYeCHHIO pasMepoB 
JIMCTbeEB H H3MCHeEHHIO UX (CPopM. 

KpaTKoBpeMeHHoe BbipaulMBaHue pacTreHui up 14-yacosoH Amune WHA 
CNOCOOCTBYe€T YBEIHYCHHIO BbICOTbI PaCTeHHH M Pa3MePOB JIMCTbeB, a TaK2Ke 
| uuca moOeroB, JMCTbeB HW PeNpOAYKTHBHBIX OPTraHos. 

Hexkotopple ocoOeHHOcTM pocTa HM pa3sBUTHA, KOTOPbIMM XapakTepH30BaJIMCb 
pacTeHusA B NepBbllt rod 2*XM3HH TPH BbIPallMBaHHW UX MPH KOPOTKOM He, M0- 
 BIOPWJIMCb C TOM 2K€ 3AKOHOMEPHOCTbIO HM BO BTOPOH HW TpeTHH Tojbl 2%KU3HH. 


Botanugeckuit uuctuTyT um. B. JI. Komaposa Tloctynusio 
Akayemun Hayk CCCP 20 Il 1956 


UMTHPOBAHHAS JIMNTEPATYPA 


1T.A.Camurun, Tp. Uncr. pusnon. pacr., 3, B. 2 (1946). 7 ® M.Kynepmaun, 
Ceneku. H cemenos., 11 (1952). * @. M. Kynepman, Cenexu. w cemenos., 5 (1950). 
45.C.Mowkos. Tp. no npuka. Gor., reneT. u ceneku., cep. 3, 6 (1935). ®° E. UW. A x y- 
mesa, M3s. AH CCCP, cep. 6uon., No 4 (1953). ° I. A. Bap auos,s ku., nocsam. IIpesu- 
nenty AH CCCP B. JI. Komaposy, H3a. AH CCCP, 1939. 
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Tloxnanm Akagemuu nayrk CCCP 
1957. Tom 115, Ne 2 


@H3HOJIOTHA PACTEHHE i 


0. Il. POMUEHKO 


O 3(MHEM POCTE KJIEBEPA HW JIFOWEPHbI B YCJIOBUAX 
. MPKYTCKOM OBJIACTH 


(ITpeécmaeneno axademuxom A. JI. Kypcanoeoim 29 IV 1956) 


B wukule pasBuTMaA PpacTeHuA 3HMHUM pocT Jo CMX Nop ocTaeTcA MaJIO U3y-Rr 
YeHHEIM. Bnepppie omMcaHHblit )KemesHoBbim (*) 3HMHUM POCT J peBeCHbIX MO3KEle 
HaOmogan Buxtopos (?). Ilo qanupm IlerposcKxo (*) y ycrotumppix kK MOposyp! 
TpeBecHbIx pacTeHuii B ycmopuax MocKoscKo oOacTH 3HMHHM pocT OTCYyT-{o 
cTByeT. OTMeueHO, YTO Y TpaBAHUCTHIX (POPM BO3MOXKeH 3HMHUM PocT Nog CHe-j—e 
TOM B Hesamep3me (4) u axe cHmbHO Tpomep3ueh mouse (°). [puroppesBale 
HaGuOasia MHTOTHYUECKHE JeeHUA KJIETOK B MCPHCTeMe KOPHel XBOIIa, MOPOLI-[O 
KH MW OCOKH, pa3BMBalOllMxcA B 30HE Mep3JOTHl pu TemnepaType—O,5,)0. 
—0,8°(°). Y xnepepa kpacHoro B ycaoBuax IlogMockoBbaA 3uMHero pocTaf 


KaX POCTa O3MMbIX IIWeHUIbI U PX MPH OTPHUWATeIbHEIX TemMepaTypax (& %).) 
B onpitax B. I. pupa (°) BHesamHoe HacTyMJIeHHe OTPHIaTebHbIX TemMe- 
paTyp OcTaHaBJIMBaNO WesIeHuA, Kak Obl PUKCHPyA UX. ‘a 

Sumon 1954—1955 rr. na6opatopne dusnonoruu u OuoxumMuu pacTeHuiip 
Boctouno-Cu6upcexoro dusuana Akayemuu Hayk CCCP 6pm npopeyenbt Ha6st0-Hf 
HeHWA 34 3MMHUM POCcTOM kKsleBepa H JNOMepHbI. HaOmoxenua npoBolumuch ii 
Ha nlowax BasHfaeBcKoH OMbITHOM CTaHIMH, pacnoswoweHHot B 133,5 Km oT] 
ropoza Upxytcka no AKxytcKomy Tpaxty (58°8’ c. mw. u 75°18’ B. a. or Ilya- 
KoBa). Iloupa onbiTHoro yuacTKa — KpacHo-Oypblit TaxKeJbIi CyrMMHOK Tepe- 
XOMHOFO THIa OT NeperHOHHO-KapOonaTHOrO K NMOA380NNCTOMY. 

Bepxymeunble NOUKH YKOPOYeHHEIX 3HMYIONMX cTe6meli KeBepa uM MIpH- 
KOPHEBbIe TOUKH JOWepHb! (UKCHpoBasuch 96% cnuptom. Ha nocTosHHBIx 
lipeliapaTax, OKPalieHHbIxX TeMaTOKCHJIMHOM no JT eiifenraiiHy YyuuTbIBasHCch fh 
MUTOTHYECKHE JleICHHA MW OTMCUaIHCb BHEIIHHe H3Me€HeEHHA B TOUKe pocTa B 
TeueHHeE 3HMbI C HOAOPA NO anpesb *. 

B kaxJbli CpoK @UKCalMH TpocMOTpeHO ATH MoueK. YcCOBUA 3HMOBKH 
B 9TOM rosy, NO JanHbim BaxvnyjaesckoH MereocTaHunu, OblIM cueqyroue. 
Tlepexox cpefquecyTouHbIx TemnepaTyp uepes +10°, ormeuaemplli KaK MOMeHT 
OKOHYaHMA BereTallMu, MPOMsSoMe BO BTOPOH WeKkaye centaAOps. Cpeqnecyrou- f 
HbIe TEMNepaTyPbl CHMKAIMCb LO KOHIa TekaOpax. MunumMadbHaa Temueparypa 
Bo3qyxa (—45,4°) naOmofanach B KOHUe ReKaOpa, MHHMMauIbHaA Temnepatypa Wp 
Ha riyOune y3ia kymjenua (—18,3°) **— B nepByo Jekaly sHBapsa. CHexKHbIi ie 
MOKPOB YCTaHOBHJICA C MepBoH ekalbl HOAOps, MOCTUT MaKCHMaJIbHOM riyOuHEI F 
(22 cm) B MapTe H Coulen Bo BTOpo Rekage anpena. Tlepnomnueckne HaOmoje-. 
HMA 3a TpOMep3aHveM MOUBbI NOKasaJIM, YTO B KOHLe OKTAOPA OHO pacnpocTpa- 
HMJIOCb yxKe Ha rryOuny 12 cM, u B NepBoli MeKaye anpena JlocTursio HaMBbICceH | 
BesIMuHHbI (168 cm). OrravBanue Hayamocb BO BTOpOH JeKayle apes, a Bere- } 


i IlpH usroToBneHuH MpenapaToB HaM OKasbIBasla Momo JI. C. Mnaxosa. 
** Temmepatypa H3Mepsuiacb C NOMOMIbIO KOpoOKH HuseHbKOBa Ha TOM Ke Movie, re OEWIH 
PacHOJOXKeHb! eIAHKH OMbITA. 
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TaulMA—B KOHUe NepBow Aekaybl Masa. B 9THX ycMOBHAX MpOBOAUIMCh HaGwO- 
WeHHA 3a JIeJICHHAMM KsJIeTOK y KwJeBepa copTos JlsepxuHen nu TynyucKkuit. 
Copr J[sepxxuHell — NepMcKuit KJIeBep, aKKJIMMaTH3HPOBaHHbI B COBXO3e 
uM. /[sepxxuHcKoro nog MpKkytckom, copr TysyHcknit BoiBegen Ha TysyucKori 
CeJIEKIMOHHOK craHwMu. Kpome toro usyyasica Wukul KseBep, CeMeHa KOTOpOrO 
OblIM coOpaHbl corpyqHukamu BasHqaepcKol cranuuu B ypounme Ko6anyx. 
Takue xe HaOmI0JeHHA, HO B MeHbIIeM OObeMe, MpoBeeHbI HO JOWepHe Kama- 
muuCKan 930. 
TaOuuna 4 
Uncio MATO30B B cTe6IeBbIX TOUKAaX pocTa KJleBepa 


+ | 
Kaesep [lsepoxxuHel, BeceHHuult Kaesep Tsepxuuen, | Kaespep Tuxuit, Becen- Kaegep Ty yHcKui, 
noces 1953 r. meTHHH mocep 1954 r. Hut moceB 1953 r. BeceHHHH moceB 1953 r. 
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Y pactTenuii KeBepa pocta B BUJle JeseHHit KMeTOK He HaGMOMaeTCA Cc HOAOPA 
oO KOHIa Mapta (Ta6m. 1). B Touxax pocta KseBepa JisepxuHell BeceHHero 
mocepa 1953 r., duKcupoBaHHEIx B teBpasle, OCHapyKeHO TOMbKO NO OMHOMY 
MHTO3y MH MeHee Ha CTO Cpe30B yepes TOUKY pocTa B NpoOax Kaxoro cpoKa 


Ta6Omuunna 2 


Uvcao MUTO3OB B CTeOJIeBbIX TOUKAX pocta JIOMepHbl 


Kamasuuckasa 930, meTHHH noceB Kamasuuckaa 930, BeceHHHL 
1953 r. noces 1953 r. 
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duxcaunu. Y pacrenuit Toro xe KseBepa, HO JeTHETO TloceBa, a Tak»Ke KeBepa 
Tys1yHcKoro HM KueBepa AMKOFO JeIeHHA KJIETOK B 3TO BPeMA BOBCE HE MPOHCXoO- 
yur. MoxHo JonycTuThb, uTO OOHAapyxKeHHble HAMM CAMHHYHbIC MUTO3bI B TOUKAX 
pocta ksepepa Jl3epxunel ObliM GUKCHPOBAaHbI OTPHMAaTebHbIMM TeMMepa- 
Typamu. PocToBble Npolleccbl B TOUKAX pocTa kIeBepa oOHapyKMBaloTca B KOH- 
ie MapTa, elle B TOT NepvHO, Korfla TatHHe MOUBbI He HavaJlOCb H OHA Obluia 
nlokppita cuerom. M3 Tpex copTos kJleBepa HaHOosee ruty6okoe COcTOAHMe NOKOA 
HaOOfjasocb y MecTHOrO AuKoro KJeBepa. Jlo KOHIa MapTa B MouKax 9TOFO 
KsleBepa He OTMe4eHO HH OfHOFO JeueHuA BO BCe CPOKH duxkcanun. Mexyy pac- 
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TeCHHAMH KeBepa J3epxKHHell nepsBoro Hu Broporo Toa *KH3HUN CYULeCTBCHHON } 


pasHulbl He OOHApyxxKeHo. 


Bee ckasaHHoe JaeT ocHoBaHve MpefnomaraTb, uro B ycoBuax MpkyTcKony 
oOlacTH y pacTeHHii KeBepa Hayao pocTa BeCHOM B OOJIbILeM CTeneHH 3aBH-B 
CHT OT BHYTPeHHUX MpoleccoB, NPOMCXOMAMMX B pacTeHHH, YeM OT TeMMMePa- 
TYPHBIX yculoBpua. B caMoM Jlesle UX POCT HauMHaeTCA B MpOMepsuieH MOUBe IPH} 
CpeHHX MHMHHMAaJIBHbIX TemMlepaTypax Ha YPOBHEe y3Jia KYUWIeHHA —8, —10°.| 
MuuuMasibHasd Temlepatypa Ha NOBeEPXHOCTH MOYBbI MO eCTCCTBCHHBIM CHE*KHBIM 


IIOKPOBOM B 3TO Bpema JocTurasa —25°. B kouwe allpea B TOUKaX pocta JIIO- 
IlepHbI B OTIM4He OT KJleBepa, (PHKCHPOBAHHO"O B 9TH Ke CPOKH, ABMeHHA PocTa 


HeCpaBHeHHO aKTuBHee (cpaBHuTe TAG. 1 12). OcoOeHHO aKTHBHbIM pocT HaOJI0~}f 


AAeTCA VY JIOWeEPHbI JIETHErO CPpOKa MNOceBa. 


Bocrouno-CuOupcKul unuan Tloctynuso 
Axayemuu Hayk CCCP 3 TX 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1H. Keae3uoB, Bull. Soc. Natur. de Moscow, 8, 1851. ?2C. B. Buxtopos, 
JIAH, 39, M 6 (1943). °%T.B. Werpospekaa, Tp. Wucr. dusuon. pacr., 9 (1955). 


4T.T. Tpogumos, [Ipupona, 1 (1954). ®*M.H. po3uua, JAH, 64, Ne 6 (1949). : 
§B.T. [purop besa, JAH, 72, M6 (1950). 7 11.T. Konomueun, M338. AH CCCP, 
Cep. 6von., N24 (1955). § BLT. pug, ¥4. san. JIPY, 33, Ne 165 (1953). % B.T.T p uy 


TAH, 108, Ns 4 (1956). 
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Jlokxuayqn Akawemun nwayr CCCP 
1957. Tom 4115, Ne 2 


MOP®@O/JIOPH A 


B. WH. CTPEJIKOBCKHH 


-O ®OPMMPOBAHHH CBA3H MEXKAY FHOHAHOM 
M YEJIOCTHOM AYPAMM B OHTOEHESE OCETPA 
(ACIPENSER GULDENSTADT]!) 


(ITpedcmaeaeno axademuxom H. H. Ulmanbeaysenom 15 III 1957) 


Pa3JIMUMA B CTPOCHHH BUCLHepadbHOrO CKemeTa y Pa3HbIX Mpescrapureneh 
OCETPOBLIX PbIO MO CHX MOP HeocTaTouHO u3yyeHbI. Ha cymjecTBoBaHHMe TakUx 
pa3iHuHh BrepBble yKa3an K. Tatapko (') npu u3yueHuu um cbyHKuHH yemo- 
CTHOH H rMouAHOM Ayr y ocerpa (Ac. giildenstadti) u y 6enyru (Huso huso). 
B cBoeH paOoTe OH NOKa3aJl, YTO CBA3b THOMAHOM Ayru c yemwcTHOH y sTUX 
pbl6 ocyllecTBIAeTCA No-pasHomy. Y oceTpa KaK HeOHOKBalpaTHbli, Tak 
MAaKKeJIeB XPALH KPOMe COWIeHeHHA Apyr c Apyrom HenocpescTBeHHO couwe- 
HAeCTCH C CHMIMIeKTHKyMOM. Y Oeslyru 2Ke C CHMIMJICEKTHKYMOM COueHAeTCA 
TOJIbKO MeKKeyleB xpi. TlocneqHHi, B CBOIO OYepedb, CoumeHAeTCA C HeOHO- 
KBalpaTHbIM XPAIIOM. 

YUNTHIBAA HMMEIOMIMeCH pa3sJIM4HA B CTPOCHHM B3POCAbIX topM, MpeycrTaB- 
eT OONbWIOH MHTepec MpocueAUTb, KaK WM Ha KaKUX CTAMMAX OHTOFeHe3a BO3- 
HHUKAaIOT H POPMUPYIOTCA yKa3aHHble pa3sJIM4HA B XapaKkTepeCBA3H MexKTY PHONZ- 
HOH MW YeNIOCTHOH AyraMu y OTACIbHbIX I1pescTaBuTemeH oceTpoBblx pbld. B uHa- 
CTOAUIEM COOOMICHHH M3laraf;oTCA HeKOTOPbIe pe3YJIbTaTbl HCCIEOBaHHH 10 
sTomy Bompocy. Matepuasiom AIA UCCIeHOBaHUA NOCYKUJIM JMYMHKH WM MaJIbKH 
oceTpa HM CeBpiornw, coOpaHHble Ha pbIOOBOAHOH cTaHuMu Ha p. Kype. Kpome 
TOrO, HCCIeOBaH BUCIepabHbI alnapaT y MaJibKa Oenyru (AHHa 11 cm) u y 
B3pocsioro wna (Ac. nudiventris). 

Ilo A. H. Cepepuosy (2), YesocTHad w rHonqHad Ayru MepBoHauaJbHO 3a- 
KJlabIBaIOTCA Kak CJMHbIe MU WesbHble OOpasoBanua. Tlo3qHee yemrocTHad Ayra 
pacumeHaeTcd Ha HeOHOKBaspaTHbIli xpxul (palatoquadratum) u Mexkewes 
xpau (c. Meckelii). PuoquHaa Ayra B CBOIO O4epedb pacusieHAeTCA Ha TOBeCOK 
(hyomandibulare), cumnaextuxym (symplecticum), uuHTepxuane (interhyale) 
u ruoug (hyoideum). 

Ilo Moum HaOsr02eHMAM, BCKOpe nocule pacumeHeHHa, BCe 32JIeEMeHTbI OOOUX 

JLyr JM4HHOK oceTpa HM CeBpIorH Mo cbopMe elle BeCbMa IIPOCTbI H HaNOMHHAaloT 
OKPYPuble, BasIbKOBaTbIe NaouKU. CousleHeHHe CHMIMJI€KTHKYyMa C YeJIIOCTHOH 
Uyro ele B TOUHOCTH He OMpeyeMOCb; OHM JIMLb COMPMKacalorca pyr c 
JpyromM cBouMu OKpyruibiMuH KoHilamu. Murepxuae mpHwieHAeTCA K BCHTPaJb- 
HOH CTOpOHe AMCTabHOrO OTMea CHMIMJI€KTHKYyMa. 

Ilo mepe pocta HM pa3BHTHA JIMYHHOK MpOMCXOAAT MOcTeneHHble H3MeHeHHA 
4B MOpdbosIOrMM 3IeEMeHTOB YeIOCTHOH HM rMonAHOH Ayr. []pokcumaJbHbllt Kone 
HeOHOKBafpaTHOrO XpAMa yTomMaeTcA H OKpyrusaetca. Haodopot, Ha mpoKcu- 
MaJIbHOM KOHI€ MaKKesleBa XpAlla oOOpasyeTca HeYTO BpOse KOBWIAa, BOrHy- 
Tad CTOPOHAa KOTOPOrO CJYKUT Wid COWeHeHHA C HCOHOKBapaTHbIM XpALloM, 
a HapyxkKHas, BbIMyKsad—C CHMMI€KTHKYMOM. 3aMmeTHbIe H3MeHeHHA Mpe- 
TepneBaioT MU SeMCHTLI THOUAHOH Ayru. Huxnul oTyen noxBecka usruOaetca 
10 HallpaBsleHuIo Brepe HW MWIOTHO COeAMHAeTCA C CHMIVICKTHKYMOM, TaK 4TO 
rpaHula mMexKy HMM nouTH HesameTHa. J[ucTaJIbHbI KOHEeIL CHMMIeKTHKYMa 
HauWHaeT pacTH MW pacilHpATECA, OOpasyA BOFHYTYIO MOBePXHOCTb AWA Co- 
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WIeHeHUA C 3a HUM yrmomyuemocteh. B cuuly pocTa AUCTasbHOrO OTAeNa CHMIIEK- 
THKYMa MeCTO IIPHUIeEHeHUA K HEMY HHTePXMase OKa3bIBAeTCA HECKOJbKO CBU } 
HYTHIM 10 HallpaBJIeHHiO K WeHTpasIbHOMy ero OTJey. | 

Yxka3aHHble H3MCHCHHA He OFPaHWUMBaIOTCA JIMYHHOUHBIMA CTaqMAMH, HOF 
TIpoouwKalOTCA, TaBHbIM OOpa3oM, B MOCTIapBaJIbHOM Nepwose. | 

Oco6bili HHTepec IpescTaBsAIOT U3MeHeHuA y 17-CyTOUHbIX MaJIbKOB OCceTpa 
(puc. 1,A). Ha sto crayuM NpoMcxofuT yCHseHHOe MeCTHOe paspacTaHHe OTME- } 
UCHHBIX BBIIe 9/IeMeHTOB. Tak, 3aQHMii BBINYKIbIM Kpal ruomManfuOyvspa | 
CHIbHO paspacTaeTcaA B INMPOKYy1O JlOMacTb, KOTOPaA ellie MOMHOCTbIO HE OXPA- = 
weBea H OSTOMY JocTaTOUHO SACHO OTTpaHWueHa OT OCHOBHOrO 9/leMeHTA. | 


Puc. 1. PaspuTve cBxA3H THOHAHOM H yeMIOCTHOH Ayr oceTpa: A — Ha cTa- 
muu 17 cytox, 6 — una ctaguu 1 mec.; pg — HeOHOKBAXpaTHbIM XpAUL, 
M — mekkeses xpam, S — cHMMeKTHKyM, i — HHTepxHae, A — ruoug, 


hm — moypecok 


OTa JOMAacTh CHJIbHO H3MeHAeT OOMLYIO opMy rHOMaHy_MOyIapa. Take 3Ha- 
YATCIbBHO H3MCHACTCA WM CHMIMJIeEKTHKYM. Ero AucTabHbld KOHeIL MpodomKaer § 
pacTH HW paciuMpsATECA, OarofapA YeMYy MeCTO IIPHYJIeHeHHA MHTepxuase pu § 
XOMMTCA Ha WeHTPaJIbHYIO UaCTb CHMIVJIEKTHKYMa. ONHOBPeMeCHHO MPOuCXOAUT 
paspacTaHue u BCeH BCHTPaJbHOM CTOPOHbI CHMIMJI€EKTHKYMa, OTYerO MoceqHu 
CTAHOBUTCA Ooee MaCCHBHBIM. 

Vi3MeHeHnaA B SJICMEHTAX UeIOCTHOH AY 3aKJIIOUaeTCA B TOM, UTO HeOHO- 
KBalpaTHbIM XpsxAl, WpHoOperaer cdbopmy, OH3KyIO K TaKOBO B3POCJbIX PBIO. 
CoueHOBHbIM OTe MeKKeeBa XPHAIla CHJIbHO paciuupserca, a cama couve- | 
HOBHaA TOBePXHOCTb ene Oomee yruyOuaeTca, Mpuo6petaa dbopmMy KoBIa; Ha- 
pyxXHaxv, BbINYKad MOBCPXHOCTb COUIeHHeTCA C CHMIIIeKTHKyMOM. He6uo- | 
KBalpaTHbIM XpxAL HeNOCPeCTBeEHHOrO COUWIEHCHHA C CHMMJIEKTHKYMOM He } 
MMe€eT, a COUJICHACTCA TOJIbKO C MeKKE€JICBLIM XPALOM. 

Ho yxxe B mocseqyoniux cTaqMax xapakTep COUICEHEHHA TOCTeMeHHO M3Me- § 
HaAeTcA. Kospuieo6pa3Ho BOrHyTad COUJCHOBHAA MOBePXHOCTb MeKKewleBa XPsALa 
HauwHaeT Kak Obl PaCPAMJATLCA, CTAHOBUTCA MeHee TIyOOKOH, a KpaeBol ero” 
yuacToK, He yCneB OXpAleBeTb, IpeTepneBaeT OOpaTHoe pasBuTue. B pesyub- | 
TaTe TaKOH peAyKUMM;, HEOHOKBaLpaTHbI XPAUL UPUXOANT B COMPHMKOCHOBeHHe | 
C CHMMJICKTHKYMOM H 3aTeM COWIeHAeTCA C HUM. Takum o6pa3s0m ycTaHaB- 
JIMBaeTCH HeMOCpeACTBeEHHOe COUNeHeHHe OOOMX SJIEMCHTOB 4YeOCTHOM AyrH 
C CHMIVWICKTHKYMOM, 4TO XapaKTePpHO JIA B3POCIbIX oceTpa HM ceBprorM 
(puc. 1,5). OgnoppemenHo mpovcxoxuT faibHelimee nepeqpuxKenue uHTep- 
xMaie M rMouya OM2xKe K NPOKCHMAJIbHOMY KOHILY CHMIJIEKTHKyMa. 

CpoeoOpasue NpoHCxoAAWMxX B Mpowecce onToreHesa ocerpa mpeobpaso- Ff 
BaHUM COCTOHT B TOM, 4YTO (POPMHPOBAaHHe XPAMIEBLIX 2JIEMEHTOB BUCILepaJIbHOrO: 
alnapata He HeT paBHOMEPHO; paspacTaHHe HX MOKaNM3yeTCA Ha ONpejemen- 
HbIX yuacTKax, B CHJIy 4Yero He TOMbKO H3MeHAeTCA CPOPMa 3/JIEMeCHTOB, HO H3Me- 
HACTCH HW HX B3AMMHOE OTHOMeHHe. Tak MMCHHO MpOHCXOAUT CMeHa (hOpMbI CBASH 
M@XKLy YeJIOCTHOH HM THOMAHOM AyraMu, TaKMM Ke OOpa3som MpoucxogxuT u mepe- 
MeICHHe MecTa COWIeHeHHA MHTepXHase M THOWa C AuCTabHOrO Ha MPpOKCH- 
MaJIbHbIM KOHeIL CHMMMJIEKTHKYMa. 


404 


[IpeqctaBiaeTca BepOATHIM, 4TO XapaKkTep OMMCaHHIX npeocOpasoBanult 
CTOHT B CBA38H C PYHKMUMOHHPOBaHHeM BCcero BUCHepanbHoOro amnapata. OcHoB- 
HoH repHo Mmopdoreneruyeckoro mpeoOpa3s0BaHuA 3/eMeHTOB lpoTeKaeT 
Tora, KOrja BeCb BUCIepaJIbHbIM allapaT NoHOCTLIO (yHKUMOHUpyer, T. e. 
COBEPlaeT HENPePbIBHble ABUXKeCHUA IPH COBEPWIeCHHM AKTOB JbIXaHHaA MW WUTAa- 
| HHA, a CAMM SJICMCHTI, COUCHAACh, HAXOMATCA B HepaspEIBHOM cBaA3H pyr 
¢ Apyrom. Hosromy soKambublli Mopcorenes smeMeHTOB pH STUX YCMOBHAX 
MOXHO PaCCMaTPMBaTb KaK CBOeOOpasHoe pHcnocobmeHue, OOycOBMeHHOe 
B3aNMOJeHCTBHEM (OPMbI UM (YHKIMM, pH KOTOPpOM MOpdboreHe3 9.1eMeHTOB 
He IipelATCTByeT JBM2KeHHMIO BCeroO BUCLIepabHOTO allllapaTa, TOUHO Tak xe, 
Kak (YHKUMOHMpPOBaHue alllapaTa He meliaeT xomy mopcborenesa ero OTJeNb- 
HbIX 93JIEMCHTOB. 

_Y MadibKa Oesyru (puc. 2) 
OTHOIICHHA Mey dIeMeHTaMu 
THOMAHON UW YeOCTHOH Ayr yxKe i 
MOMHOCTbIO COKNIHCh. Mor a 
BUIUM, UTO 3J€Cb CBA3b YeIIO- per 
cCTHOM Ayru C CAMIJIEKTHKyMOM 
| OcybIecTBIAeTCA, Kak H Y 
| B3pocioH Oemyru, uepes co- 
WJIGHEHHe C MEKKeJICBLIM XPps- 
| 10M; HeCOHOKBapaTHbI XpALL 
| B CoWIeHeHHe C CHMMIeKTHKy- 
MoM He sBcTynaeT. J[ucTanb- 
“HEI oTMen CHMIMIeKTHKyMa h 
' OylaBoBYyHO pacilMpeH u Ha : 
epoeit BeHTpasbHOl cTopoHe Puc. 2. CBA3b THOHTHOH HM UeOCTHOM Ayr OedyrH 

(maHo 11 cm). O6o3Ha¥eHHA Te Ke, uTO Ha puc. 1 
HeceT AMKY [WIA NpwuwieHeHua 
WHTepxuHasie. 

Cpapneuwe MOKa3bIBaeT, 4TO CTpoeHHe BHCepabHOro cKeneTa u (bopma 
CBA3H €FO 3JIEMeHTOB Y OeyrM COOTBeETCTBYeT TOMY, UTO HaGJOfaeTCA Ha cpel- 
HUX CTaMAX Pa3sBUTHA 9THX OPraHoB ONTOreHesa oceTpa (cp. puc. 1A u 2). 
B oOoux ciyyaAx cowleHeHve yeNIOCTHOH Ayru Cc rHOM_HOH ocymlecTBseTCA 
yepes MocpeJCTBO MeKKeJleBa XpAlla IPH OTCYTCTBAM COUNeHeHHA C HeEOHOKBaI- 
paTHbIM xpamiom. CxoficTBo Takxe HaOmoJaeTCA MO MeCTY MIpHuIeHeHUA K CUM- 
IWIeEKTHKYMY WHTepxXMale HM TMoNJla, He TOBOPA yxKe O CxoscTBe OGmel cbopMbI 
BCeX SJICEMCHTOB, COCTABJIAIOWMX UeMOCTHYIO HM THOMAHYIO Wyru. 

Ojuako yxKe Ha NocNeLyioulMx cTaqHAX OHTOreHe3a oOceTpa BO3HMKAaIOT 
OObUIMe Pa3sJIHUMA B CTPOeHHH eFo BUCLepaIbHOro almapaTa MO cpaBHeHUIO 
c Genyrou; ycTaHaBMBaeTcA couleHeHHve HCOHOKBapaTHoro Xpsxla Cc CHM- 
IWJICKTHKYMOM, TIPOHCXOMMT CABHraHHe MecTa IIPH4IeHeHHA MHTepXuase c JMC- 
TaJIbHOFO OTJea CHMIVICKTHKYMa Ha eFo MpOKCHMaJIbHbI oTMen. B pesymbTate 
CKJlalbIBaeTCA CTPyKTypa, CBOMCTBeEHHaAA B3POCJIOMy OCeTPy M CTO/b 3aMeTHO 
OTIMUAaIOMlaAcA OT TaKOBOH B3pocuOH Oeyru. 

CxojcCTBO CTPpoeHHA BUCIepasbHOrO CKeeTa Ha CpeqHUX cTaquax Mmopdo- 
reHe3a y oceTpa c ero CTpoeHHeM y B3PoOCcOM Oelyru 3acTaBAeT YMaTb, UTO 
pasBuTHe 9THX OpraHoB y OOeHxX (OPM, HauMHaA C CaMbIX PaHHHX cTaqui u 
JO CpeCAHHX BKJIIOUHTEIbHO, MpoTeKaeT COBePIeCHHO OJMHAKOBO, UH JIHUIb Ha 
NO3THUX CTawqMAX HauMHaeTCA Mpolecc pacxomeHHA TyTeu pasBuTua. Pac- 
XOMKJCHHE 9TO, KAK TOKa3aHO Bblllle, COYCJIOBJICHO H3MeHeCHHeM HarpaBJeHHua 
B pa3BHTHH BUCepabHoro alllapaTa ocerpa. 

HanpotTus, pu cpaBHeHHH OHToreHe3s0B oceTpa HM CeBPIOrM KaKHUX-1u60 
CYMIECTBCHHHIX pasMuuH B POPMHpOBaHHH UX BUCIepasbHoro CKeleTa OOHapy- 
#KUTb He Ylaslocb; He yaslocb UX YCTaHOBMTb M Y B3POCJbIX OCeTPa, CeBpIoru 
a aia. 

C ycraHoBseHveM BbIMMeCOMMCaHHbIX pa3JIMUMH CHCTeMaTHKa, BbIeIMBUAA 
pogst Acipenser 1 Huso no BHelmHeM IpHsHakam (°), Tenepb Nowyuaer JonomHH- 
TesIbHOe OOOCHOBAaHHe AVIA TAKOFO BbIJeICHHA U B PasJIM4MAX CTPOeHUA BUCIIeE- 
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pabHoro almapaTa. Bmecte c Tem ocoOeHHocTH POpMUpoOBaHUA pa3sIH4uH B 
BUCIe€paJIbHOM CKeyleTe B OHTOreHese oceTpa H Oeyru, MpesAcTaBAIoT 3HauUn— 
T@JIbHbIH HHTepec JIA NOHMMAaHHA CPuIoreHe3a UM TyTeH JMBepreHuuu 9THX JBYX 
POJOB OCeTPOBbIxX pbIO. 


SooOrHyeckKHH WHCTHTYT Ilocrynuso 
Akazemuu nayk TpysCCP 12 III 1957 


UMTHPOBAHHAA JIMNTEPATYPA 


1K. Tatap xo, Tp. Inctir. 30070r. AH YCCP, 3, Ne 3 (1936). 2 A. N. Sewer 
zofi, Acta Zool., 9, Stockholm (1928). * JI. C. Bepr, Pri6ni npecusrx Box Pocculicxo® 
umnepuu, M., 1916. 
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Jloknaner Akawkemun nayr CCCP 
1957. Tom 115, Ne 2 


PHZSHOJIOTH A 


H. A. AJIAJDKAJIOBA u H. M. MACJIOB 


OBJIACTb AHOMAJIbHbIX JIM9JIEKTPHYUECKUX MOTEPb 
CKEJIETHOM WH PJIAQKOM MbILIL | 


(ITpedcmaéreno axademuxom B. A. Juzeavzapdmom 16 IV 1957) 


Teopua J[e6aa (*) noKa3piBaeT, YTO HeKOTOPbie CBOLCTBa NOMAPHBIX MoWIe- 
KYJ MOryT ObITb BHIACHEHbI MYTEM H3YYeHHA 3aBHCHMOCTH AusTeKTpHUeCKUX 
MOTepb pacTBOpa OT YacTOTbl Mpw/laraemoro BHeIIHerO 2eKTpH4eCKOrO NOMA 
‘WM Temiepatypbl B OOacTH Aucnepcuu LMaeKTpuyecKkow nocrosHHon. Hecmorpa 
‘Ha To, uTo Teopus JleOaa onncbiBaeT Mpollecchl CTpyKTypooOpa3s0BaHHA B BBICO- 
KOTOJIMMepHBIX CcucTemax (?"*) mMIlb KayeCTBeHHO, Mbl NomaraeM, TO NIpHMe- 
HeHHe STOO MeTOJa K UCCJICMOBaHHIO CTPYKTYPbl %KMBOM MbBILIMbI MO3BOuUT 
BLIACHHTb IIPHKH3HCHHO HEKOTOPble OCOGEHHOCTH CTPOCHHA MbILIeCUHOH TKaHH. 
_ Tumalkve u CKesleTHbIe MBIUMbI pa3mmuaioTcaA No xapaktTepy dbyHKUMoHaJb- 
‘HOM JleaATeIbHOCTH, THuCTOMOrMuecKOMy cTpoeHHIo, OMOXHMHueCKUM TlOKasaTe- 
‘AM H NO GbusM4uecKHM CBOMCTBaM. OcoGeHHocTH (opMallHHM MOJIeCKYJAPHBbIX 
KOMIJICKCOB B MbIIUMaxX STHX JBYX THNOB HeMOCTaTOUHO M3Y4eHbI, H MeTON UC- 
CNe€OBAHHA AHOMAJIbHBIX JMIJIEKTPHYCCKHX TOTeEPb MOMKET CNOCOOCTBOBATH 
BbIACHCHHIO STOH CTOPOHbI CTPYKTYPbI 2KHBOM MbILLUIIBI. 

B cJIOx%KHOH BbICOKONOJHMePHOH CHCTeMe, KaKOli ABJINeTCA MbIWILa, 1O-BULU- 
MOMY, HY2KHO OXKHaTb HaIM4YMA HECKOJIbKMX OONaACTeH AHOMAJIbHbIX JM9JICKT- 
puueckux morepb. OHa oOsacTb Oblia OOHapyxKeHa HaMH B HU3KOUACTOT- 
HOM flManasoue, Ha uactotax 1-102—5-10* rn (5). B stom xe AMana3oHe OOHapy- 
KUBAeCTCA OOACTb AHOMAJIBHbIX NOTePpb Y HEKOTOPHIX BbICOKONOJIMMePHBEIX 
muiacTmacc (°,4). AnomMaJIbHO BbICOKOe MorsmolleHve 9HEPrun BHEWIHerO MONA 
BLIPamKaeTCA B MOABJICEHAH M@aKCHMYMa B 3aBMCHMOCTH q@bakTOpa M9JIeEKTPH- 
YeCKHX MOTePb OT YaCTOTHI NpusoxwKeHHOorO Non. Hanwune storo MakcumMyma 
CBAi3aHO C TeM, YTO OlpeseseHHad AMMOMbHaA CHCTeMa MMeeT TAaKy!0 CTEIeCHb 
CBOOOJbI B CBOEM BPalllaTeIbHOM JBUXKCHHU, KOTOPadA MO3BOJIAeT eH MAKCMMAJIb- 
HO OPHeHTHPOBaTbCA BCE 3a H3MeHeEHHeEM HallpaBJICHHA BHEWIHErO MONA C 
WaHHow uacroroH. Uem cuibHee orpaHvyeHa BO3MO%KHOCTh OPHeHTalMH Takok 
CHCTeMBI, TEM HH2Ke Oy eT uacToTa, Ha KOTOPOH OOHAPyXUTCA MAKCHMYM MIOTEPb. 

CrenieHb CBOOOJbI BpalllaTeJIbHOrO JBHXKeEHUA JMMObHOM CHUCTeMbI B HEOMHO- 
PpoHOM NOMMMePHOH CTPyKType 3aBHCHT He TOJIbKO OT pa3sMepa HM 3apAya No- 
JIAPHBIX SBCHbeB UM UX CBAZeH C WebIO NOMMMepa, HO H B 3HAUMTebHOM Mepe 
OT B3aMMOJeHCTBUA NMOMMepHOH eMHMIbI C OKPy?KalOWlMMH ee HA3KOMOJIeKy- 
JAPHBIMU TOIAPHEIMM KOMNOHeHTamu. UactTota, Ha KOTOpOH OOHapy2KHBaeTCHA 
MaKCUMyM oTepb, OOpaTHO MponopwMoHambHa nepvosly penaKcarmu. Ilorepu 
9HEPIHH BHEIUHETO MOJIA Ha YTOT MOBOPOT COCTAaBJIAIOT HEKOTOPY!O UaCTb OT BCEX 
HOTepb, KOTOPble HMeIOT MECTO B HeEOLHOPOAHOH BLICOKONOMMMepHON CucTemMe 
(?) uw KoTOpbie ompeylensioTca Kak TaHreHc yraa noreps (tg 5), onouHAIOWero 
capur tba3 M@XxKLy HalpAxKeHHeM HW TOKOM B KOHJleHCaTope Jo 

Jina usMepenua tg 3 mbluuedHOH TKaHM OTNPenapoBaHHad, COXpaHnsArtoMlar 
CBOM (PYHKUMOHAIbHbIe CBOMCTBA MbIIUNa JIATYUIKH NOMeMlalacb MexKIy Su1eK- 
TPOMHEIMM TviacTHHamu pasmepom 1,5 X15 MM, CMOHTHpOBaHHbIMU B MWIeKCHTVIa- 
copoli Kiopete. Ilocue Toro Kak MbIlMa YKPelAacCb Ha HMKHEM MWacTHHe, 
Ha Hee ICHTPHPOBaHHO ONycKaJICA BepXHUHM SeKTPON; CneWMabHble MpoKMay- 
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KM MO3BOJAJIM MOysaTb HEOOXOAMMBIM KOHTAKT MeXK]LY MbILMIMel HM IIeKTPONaMyy 
6e3 Toppexyaoulero cfaBuBanua. Kiopera HamoJIHAlacb PHHTePpOBCKMM) 
pacrsopom. Msmepexue conpoTupsenua R u emKocTu C KoHjeHCaTopa C MbIILI- 
lei MPOUSBOAUOCb C MOMOLIbIO MOCTHKOBOM CXeMBI MPH MapasiebHOM BKJIIO-| 
YeCHHH STAIOHOB COMpoTuBseHua u emKocTu. UyscTBuTebHocTb cxembl 0,1%, 
PaBHOMEPHOCTh YaCTOTHOM xapaKTepHCTHKH B JuanasoHe oT 100 Jo eee iE 


98%. 13 aHHbIxX U3MepeHUaA BHIYHCAAJICA yrom NoTepb no dopmysie, tg = BnRC™% 
rye f—uactoTa BHellHero Noa.) 
B cep KOHTPOJIbHBIX ONBITOB BbIACHA- 
JIOCb BIMAHHE Pa3IMYHOTO MexKLyJeKT-} 
POMHOrO paccTOAHHA, 3AMeHBI MBILLIILBT 


6 

ie NOMOCKOH (uIbTpOBasIbHOH OyMaru Bi 
4 KIOBeTe, HalOJIHeEHHOH puHrepOBCKHM} 

S? pacTBOpOM, H H3MeHeHUA TemnepaTypbT} 
2 B kiopeTe. Pe3yJIbTaTbI NOKa3saJIM, YTO 
; MOsydaeMble B OMbITaX C MBIUIMeH 4ac-t 


TOTHbI€ 3€BHCHMOCTH JICHCTBUTCJIbHO OT-f£ 
paxkaloT CTPyKTYyPHble CBOHCTBa ToceL-F 
Hen. 


Puc. |. Oy aHOMAJIbHbIX TMOTepb a Ha puc. 1 npeyzcrapiesbl xapaktTep-f 

5 = I > e i 
Pewee Oe ie ON duxoer,, Hble KpuBpre tg 8—f quia cKenleTHOH MBI 
3 TOPTHSKHO MBILILBI 5 Ilbl (MOPTHAXKHOH) WH TaKOM MBIT 


*wKellyaKa saryuku. Maxcumym tg 
CKe@JIeTHOH MbILLLIMbI WexKUT Ha vactote 2600 rl, rlaqKOH MbBILINbI — Ha 4acToTet 
20 000 rn. Xo KpusBolt emKoctu (KOTOpad IPOMOPIMOHaIbHa TMSIeEKTPH4eCKOM 
MOCTOAHHOM MbIMNIbI) CBHeTebCTByeT O HaJIMYHH aHOMaJIbHOH AucMepcuyy 
JM9IEKTPHYeECKOH MOCTOAHHOH B TOM we OOWACTH uYacTOT, re NPOABIAeTCAy 
MaKCHMyM qakTopa moTepb. 

PaBHeHHe KPHBbIX AaHOMAJIbHOrO 
NOPIOWeHHA WIA ruiaKOW u CKeueTHOH 
MBI, BbITOJIHeHHOe Ha OCHOBaHHH 
88 onbITOB Ha ruialkow mpiuime u 155 
Ha CKeJeTHOH (MOpTHAxXHOH uu NpAMOM) 
MOKa3bIBaeT, UTO MAKCHMYM TIOTePb y 
rlaqKOW MbILIMbI Jex*KUT Ha Oosee BbICO- 
«Hx uactotax (12000—25000 rn), 
uem y cCkemleTHOH mobimb (1600— 
3600 ru). Pa36poc 3HayeHHii “acTOTHI 
MaKCHMYMa, BePOATHO, CBA3aH C pa3- 
JIMUHBIM YPOBHEM MeTaOOJIM3Ma B TKaHU 
B CBA3H C C€30HHBIMM HU (YHKWMOHAIIb- 
HbIMH CIBuraMH. 

Ha puc. 2 mpencraBeHbl KpuBble 
aHOMAJIbHBIX TIOTePb, NOYIeHHbIe pH 
M3MCHeCHHH = TeMMepaTypbl CKeNeTHOL 
MBILUIbI (2) uw rnaqKok (6) nyrem riome- PH: * ican mares noTepb np HsMe} 
MCHA MSMepHTeJIbHO! KIOBETEI B BOLsI- oe TOO reacees Sa 
HyiO OaHiO c pa3HOH TemnepaTypoit. MBIA Key IKa 
C ypenuyeHHem Temmepatypbl B mpe- 


Wemax, B KOTOPbIX COXpaHAeTCA BO3OyAMMocTb MbIUbI (oT 2 10 32°) tg Swancd 
CIBUraeTCA B CTOPOHY BbICOKUX YacTOT. Y rialko MbILINbI CABHr MpoHcxoLH) 
c 13000 yo 20 000 rn (+54%), y cKeneTHOH MBIIIIBI STOT CABUT 3HAUMTeIBHC 
MeHpme —c 2000 no 2600 rm (+30%). ) 

Cypur tg 8yaxc MbIMUMbI 1O 4YacToTe c H3MeHeHHeM Temllepatyppb He nox} 
HACTCA ypaBHeHuio Jle6ad KouIMYeCTBeHHO, HO KaueCTBeHHO HM oOmMCBE} 
BaeTca., PacxoxkeHve BOHe OMpaByaHo, Tak KaK M3MeHeHHe TemllepaTy pb} 
MbIINMbI BIMACT Ha MHOTHe 3BeHbA ONOXUMMUeCKHX Tpomeccos. Ecau usmenarTtl 
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TeMIlepaTyPy MbIIIMbI TpH HeM3MeHHOH uacToTe, TO B xofe TemNepaTypHo 
KPHBOH, CormacHO TeOpHH pemaKCalMOHHbIX MOTepb, TaK2Ke BOSHUKAeT MAKCHMYM 
(puc. 3). YBenuuenue uacTOTE! CABuraer MaKCHMYM yrvla NoTepb Mo Tem- 
mepaType B CTOpoHy Oojee BbICOKUX TeMMepaTyp, T. e. B CTOPOHY MeHbIIMX 
BASKOCTeH HM MCHbIIMX BPeMeH pewlaKcallMuv, Kak UM CeyeT u3 OOuleH Teopun. 
Cpequan AIMHa cBOOoAHOrO TepemelleHuA MOweKy 
'YBeJIMUMBaeTCA  BCJICICTBHE YMeHbINeHHA cTeneHu 
accOlWalluv MOJIeKyJ. 

Hanuuue uacToTHoro uw TeMMepaTypHoro MaKCH- le ae 
MYMA TlOTe€Pb MO3BOJIAeT paCCMaTPHBaTb MbIIIeYHY!0 g 
CTPYKTYPy KaK TOJIAPHy!O CHCTeMy C pewaKCallHOH- 
HbIM M€XaHH3MOM JHdJIeKTPH4eCKHX MOTepb. 

Hesnaunteibuble €7Buru TeMMepaTypbl B MepBy!10 
OUePeb H3MeCHAIOT SHEPTHIO Ooulee caOblx cBA3eH, 
MMCIOMMX JJIEKTPOCTaTHYeCKyIO NpHposy; xuMuyecKHe 4 
cBaA3u (HaNpHMep, BOJOpOsHbIe) ycToswuuBee NO OTHO- 2 
WeHHIO K TeMMepaTypHbIM BaHAHUAM. Ilo3TOMY MBI 
nojiaraeM, YTO H3MeHeHHe TeMIepaTyPbI MbBILII[bI B 0 7 #20 3 4@v 

fe} 
mpemenax 10—20°C moxer noBMATD riaBHbIM OOpa- Pee aw Paget 
(30M Ha CJlaOble CBA3H (HeEXHMMYeCKOrO MIpOucxoxKse- tg Syaxe OT  TeMMepaTypsl 
HMA) Mey MakpoMoseKyslamMu. Wem HuxKe TeMMePa- py = pasnerx acrorax: 
‘Typa, Tem Oouee (buKCHPOBaHHbIMH CTaHOBATCA Mex- 1 — 2000 ru, 2 — 3000 rn, 
MOJIEKYJIAPHbIe CBA3H, 4TO HM OTPaxaerca Ha cmeme- %—5000 ru, 4—10 000 ru 
HWM t2 Syaxe B CTOPOHY HH3KMX UaCTOT. 

Ha puc. 4 mpescTaBmeHbl Ba CeMeHCTBa KPMBbIX, NOJIYYCHHBIX IpH Tepe- 
“KMBaHHH B PHHTePOBCKOM PaCTBOPe CKeJETHBIX H TlaqKUX MBI Mocse mpe- 
TaposKu. M3menenua B CTpyKType MepexKHMBAaIOIMX MbIILUIL CO BPeMeHeM IIpH- 
BOAAT K CBHry MakcuMyna tg Syaxe B CTOPOHY Ooslee BLICOKUX YaCTOT; pH pac- 
flae TKaHH, cilycTa 5 cyTOK Mocse NpenapoBKu, Kora MbIllla TepxAeT CBOH 
ylipyro-alacTHueckHe CBOMCTBa MH MpeBpatiaetca B OecopMeHHy!O maccy, 
tg Smaxe YXOMUT 3a mpe- 
yesbl padoyero Mana- 
30Ha BCTOPOHY BBbICOKUX 
yacToT. Mutepecuo, uTo 
lipH mepexoye moMBH- 
HUJIXJIOPHAHOU MacTMac- 
cbt (4), C H3MeHeHHeM 
KOHIeHTpalluuH TWiacTH- 
(bukaTopa, U3  BbICOKO- 
glacTHyecKoro (pe3HHO- 
mozo6Horo) COCTOAHHA 
B x*KemeoOpasHoe tE Syaxe 
mepementaetca co 100 na 
10 000 ru. ITlo-Buatumo- 
MY, Kak B 3TOM culy4ae, 
Tak UMpH pacnaye crpyk- 
TYPbI MbBIILNbI ocwade- 
HHE M€XKMOJICKYJIAPHBIX 
cBa3eH CiBuraeT MaKCH- 
Puc. 4. Capur tg... B CTOPOHY BbICOKHX YaCTOT NpH Mepe- MYM TOTepb B CTOpOHy 
2KHBaHHH MbILWUbI: A@ — NOPTHAKHAA MbIlllla, 6 — Mbilulla BbICOKUX UacTOT. Tlepeme- 
«KemynKa; | — 2 4uaca, 2 —4 uaca, 3—2 cytox, 4 — 3 cyToK, menue t& Syaxe B CTOPOHY 

5—5 cyToK 
Oomee BbICOKUX YaCTOT 


IIpH NMOCMepTHBIX CABurax, MpH yBemM4YeHHH TeMMepaTyPbl, a TakxKe MPH 
pacTs>KeHHH (MeXaHMueCKOM pa3PbIBe MeXMOJICKYJAPHBIX  Cien/eHHi) 
corjacyerca C [pemnonoxenvem, TO HasMuMe OO/IACTH aHOMAJIbHBIX 
ToTepb Ha HH3KHX “aCTOTaX OTPaxKaeT MEXMOJICKYAPHBIC CHJIbI BSAMMOTCH- 
crpua. Uem ca6ee MexKMOVIeCKYJIAPHbIe CBASH B aHHOH CTpyKType, Tem OOJIbIIMM 
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H3MeCHCHHAM OHM TOsBepraiorca pH H3MeHeHHH Temulepatypbl. Hanpumep, upr 
H3MeHeHHH Temuepatypb! oT 2 2030° tg Saxe KUBO CKECTHOH MbILUUbI CIBH 
raeTca B OGaCTb Oomee BbIcCOKMX YacroTHa 20—40%, a x«HBOH TialKoi 
Mb! — Ha 50—100%. 

Avasu3 “acTOTHOM H TeMMepaTypHOH 3aBucumocTu tg sd MbIILMbI aeT OCHO 
BaHHA K TpeMOsORKeHHIO, YTO MAKCHMYM MOTePb MBIWIUbI Ha HASKAX YacTOTAa? 
B Tl€pBYIO OYVepeb OTPaxKaeT BEMMYMHY HW XapaKTeP MCXKMOJIEKYJAP HbIX CBAZEL| 
HeXHMuYeCKorO Tpovcxoxkpenua. B Takom culyuae, CABur Makcumyna tg 6d 1 
CTOPOHY HV3KHX UaCTOT CBHJeTeIbCTByeT O6 YCHJICHHH MeXKMOJICKYJIAPHB| 
cBaseH H CTpyKTypooOpasopaHua. ONBIThI, NO-BUMMOMY, TOBOPAT O HaJIMUME| 
6omee KOMMAKTHOM YyHaKOBKH BbICOKOMOJIMMEPHBIX KOMIVJICKCOB B CKeJIeTHO!| 
MBIILINe 10 CpaBHeHHIO Cc riaqKol. Panee O6biio noKasaHo (°), YTO y CKeJIeTHO!} 
MBIIMbI Ha rpaHHilax (a3 MeKLY MaKPOMOJIeCKYJAPHbIMH KOMIVIeKCaMH H Cpe} 
Tou co3aeTCA 3HauHTebHO OObWIaA KOHIEHTPallMA HOHOB, 4eM Y rviaKOl} 
MBIIMbI; 9TO, BEPOATHO, CBA3AHO C OO/IbIeH BeMYMHOM JJIEKTPHUeCKOTLO 3apA] 
a Ha MUlewlaX CKeJICETHBIX MBI, YeM OOYCJIOBIMBaeTCA HamHuNe Coser 
«KECTKUX» CBAZCH M@XKAY MAKPOMOJIeKyJIAaMH CKEJIETHOH MbILILBI. j 


MucrutyT Ovonormueckon du3sHku Tlocrynuo 
Axkajlemuuw HayK CCCP SY daz] 
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®H3SHOJOlTH A 


Ji. WH. APJTAWJHHKOBA, H. T. JOKEJIMEB u 
ysleH-koppecnonyent AH CCCP B. H. YHEPHHPOBCKHH 
HCCJIENOBAHHE MVHTEPOWENTHBHOM CHrHAJIMV3AUNH 
B YCJIOBHAX XPOHHYECKOLFO IKCHEPHMEHTA 


AdepeHTuble CHCTeMbI BHYTPeCHHHX OpraHOB WMpOKO W3y4aIoTCA, PiaBHbIM 
o6pa3soM pM NOMOIIM MeTOAMKU Nepdy3Hv W30JMpOBaHHbIX OT OOMIero KPOBO- 
|TOKa OpraHOB Ip CcOXpaHeHHH HepBHbIX cBxAs8el c OpraHu3mMom. Muorouncuien- 
\HbIMM paOoTaMH Hallie maOopatropuu (B. A. Jle6emepott, H. A. Jlanwuuoii, 
O. C. Mepkynosoi, B. C. Kyaepa, A.M. Yrouesa, B. M. Xatorunau yp.) Opi 
ycTaHoBJeH pay PakTOB HW 3aKOHOMepHocTel, XapakTepH3yIOWIMX 3HayeHHe Oapo- 
WM XeMOpellellIMH BHYTPeHHUX OpraHoOB B PeryJAWHH pasHUHbIX (cbyHKUNi. 
IIpu nomoulM storo HW OM3KUX K HeMY MeTOAMYeCKHX MIpHeMoB H3yyaeTca Mpo- 
; OleMa HHTepOlWeNWHH HW BO MHOrHX Apyrux JaOopaTopuax. 

SHaUHTeJIbHO MeHbille paspaOaTbIBaeTCA 9Ta MpoOmeMa B YCJIOBHAX XPOHH- 
Yeckoro 3KCiepHMentTa. BosMoKHOCTH pa3sfpaxkeHuA pelleTopoB BHYTpeHHUX 
| OpraHOB B 9ITHUX YCJIOBHAX CPaBHUTeMbHO OFpaHHYeHbI, H BOMpOc 0 3HaYeHHH Nowy- 
YeHHbIX B YCJIOBAAX OCTPOrO OMbITa JaHHbIX B ECTeECTBEHHBIX YCMOBHAX CyIlecT- 
\BOBAaHHA OpraHv3Ma HyXKfaeTcA JIA cCBOero paspelleHHA B pasHooOpasHbix 
/HOBbIX MeTOAWYeCKHX TpvemMax HccseqOBaHHA. 

| Vissecruo, 4ro nyteM oOpa30BaHHsl HepBHbIX aHACTOMO30B MOKHO, pasipa- 
Kai olpelesenuble pellenTopuble 30HbI, MOJYYHTb HOBY!O pedileKTOpHy!o peak- 
‘Iuio, cCBOMCTBeHHYIO TOMY UeHTpy, K KOTOPpOMy TIO HOBbIM HepBHbIM IyTAM 
|alipecyroTca addepeuTuble umMNybcbl. Tak, mocjle oO6pas0BaHuaA HepBHoro 
| aHaCTOMOSa OulyKaloului HepB — JlyYeBOH HepB MovecbIBaHHe KOK BbISbIBAeT 
Kaleb (*). 

B HacToAlleM HccleqOBaHHH Oblia IpeAMpHuATA MOMbITKAa BOCHOMb3OBaTLCA 
oOpas0BaHHeM aHacTOMO30OB MexkK Jy Os y2KarolluM HepBOM MH HepBaMH, MHHepBH- 
PY!OWlMMM BHYTpeHHHe OpraHbl — MoukKy, CJIOHHYIO *Keyesy, Cc Webio oOnapy- 
| KeCHHA TaKMM IlyTeM adbepeHTHOH CHrHaJIM3alHH OT BHYTPeCHHUX OpraHos. 

Hamu Obi MponsBeeHbl Ba THIMa onepalni: 1) cuiMBaHHe WeHTpabHOro 
KOHIa OlyKawllero HepBa Cc NepHdepHuecKHM KOHIOM OapaOaHHOl cTrpyHbl. 
| pu 9TOM JIA yoOcTBa ONepallMH CLUIMBaHHe HeEpBOB IpOW3BOAMOCb B OONacTH 
| A3bIUHOrO HepBa, re TOHKad OapaOanHad CTpyHa UjeT BMecTe ¢ OoJee TOJICTHIM 
CTBOJIOM A3bIUHOrO HepBa; 2) CWIMBaHve WeHTpasbHOTO KOHa Osy2Karollero 
| HepBa c TepHdepHdecKHM KOHILOM HepBa MOYKH, NepecaxKuBaeMoOH Ha Ilel0. 

Uerbipem coOakaM, y KOTOPbIX Obl MpousBeeH aHacToMo3 Osy*Kaloulue 
HepB — OapaOaHHad cTpyHa, B pasHble CpOKM MocJe ONepallHH BBO,MJICA 
| TOAKOXKHO MW BHYTPUMbIUNeTHO MMTOKapnuH, AA TOTO YTOObI BLISBATb YCHJIeH- 
HYiO C€KPellHIO CJIIOHHBIX Kees. 

Ha 6M3KUX CpoKax TocwIe oMepaHu (fo 2 Mec. BKJIOUMTeIbHO) BBeseHHe 
0,5 41,0 m1 1% pacTBopa NumOKapnHna BbISbIBaJIO JIMIUb yBeIHYeHHe CeKpelluu 
cioHbI. Ilo32xKe, B pasHble JIA OTAebHbIX COOaK CPOKH Mocwe onepaluu (oT 3 Jo 
5 Mec.), BBeleHve 1,0 Mi 1% pacTBopa IMJOKapMmMHa CTaJO BbISbIBATb He TOJIbKO 
3HAYMTEJIbHYIO CEKPellMI0 CJIOHBI, HO HW pBOTY WH OMbIUKY. Tako s)exT uMen 
MecTo y 3 3 4 oOnepHpoBaHHbIx cobak. 

Tlo npomwecrsun ene 2—3 mec. BBefenne 0,5 Ma 1% pacrBopa nujoKapnuna 
IpHBosMso y sTHX CcOOaK K BO3SHHKHOBEHHIO PBOTHBIX J{BYKeHH UM pBOTe 


14* Alt 


(ra6a. 1). Kontpompuble BBeeHHA (U3SHOOrM4eCcKOrO pacTBOpa PBOTHI He BbI 
3bIBaJIH. 

Breyenue 0,0 m1 1% pacTBOpa NHMOKapIMHa KOHTPOJIbHbIM HHTAKTHBIM CO: 
6aKaM PBOTHI He BbI3bIBaIO. TakKHM OOpa3s0M, MOXKHO NOJlaraTb, YTO PBOTAa BOS: 
HUKJIa Y MOMOMbITHBIX %KMBOTHBIX BCJIeCTBHe BOSOyKAeHHA WeHTpa Osly 2K aro: 


J 


Ta6muna 1 


Bpema Mex ,y 


Kauuka Tara Cpox nocae Hosa BBef[eHHeM NH- 
nusoKap- | wmoKapnuHa 4 
co6aku OnbITa onepayun nua, P NOABJeHHeM 
PBOTHI, MHH. 
Mawplut 42 VI | 2 mec. 413 gu 0,01 p. HeT 
30 VI | 3 mec 0,01 Fe Py 3 
6 VIII | 4 mec. 7 au. 0,01 6 un 23 
18 X 6 mec. 18 gu. 0,01 10 
VE 7 mec. 17 gH. 0,005 44 
3 XII | 8 mec. 3 aH 0,005 13 
Ty wox I2°-ViOWs Mee: “5 An: 0,01 p. HeT 
21 VI | 3 mec. 14 gu. 0,005 a 
6 VIII} 5 mec 0,01 8 u 20 
(p- A.) 
29 VIII| 5 mec. 22 nu. 0,01 8(p. 2.) 
49 IX | 6 mec. 12 oH 0,04 Opa) 
18 X 7 mec. 14 aH 0,005 7“ 27 
eye 
ene 8 mec. 10 gH 0,005 tres oe 
Uptrax 42 VI | 2 mec. 26 gH 0,04 p. HeT 
22 VI | 3 mec. 6 gH 0,005 bs AINE 
7 VIII] 4 mec. 21 oH 0,04 9 (p.) 
22 VIII| 5 mec. 6 gH 0,04 15 (p.) 
19 IX | 6 mec. 5 oH 0,005 14 (p.) 
17 XI | 8 mec. 0,005 18 (p:) 
2 XII | 8 mec. 16 au. 0,005 10 (p.) 


I[pHumewauHuHe. p.— pBoTa, p. J.—pPpBOTHbIe J BHKeHHA. 


Hero HepBa, BbISBIBAIOWerOCA UMMyAbCallMeli OT yCHJeHHO (by HKIMOHHp yroule 
HO BIMAHHeEM MHMIOKapmvHa CJMOHHOM 2%Kesesbl. 
AyrTonepecayka HW peHHHepBallwaA NOUKH MpOv3BOAUAHCh OJHOMOMeHTH ED 
JIepaa Nouka MepecaxuBalacb Ha lel, NPHYeM CIMBaHMe cocyfoB (obmesl 
COHHOM apTepud HM Hapy2kHol APCMHOM BeHbl, COOTBETCTBEHHO, C apTepvell 
BeHOH MOUKH) OCYINeECTBIANOCh IPH MOMOMM allmapata AA cocysucToro weil 
paspaOoTaHHoro B MHCTHTyTe XMpypruyecKkOlt anmapaTypbl HW HHCTPyMeHTOs} 
Tloce storo Oy faollMi HepB MepeceKasich, WH K ero WeHTpambHOMy KOHLO 
nowuMBaIMch 2—3 CTBOMMKa NoverHbIxX HepBos. TlouKka MoMelilatacb Ha ep 
TO, MbIMMeTHbI co. MouerouHHkK BbIBO_MICH Ha KOKy wen. Benen 
0,3 Ma allerunxoMHa B pasBefenun 1: 1000 B napeHxumMy mepecaxeHucl) 
IlOUKH B paHHue CpOKH Mocwie OMepalMN HUKAKUX 3aMeTHBIX deKTOB He BHIBIh 
Ballo. Haunnaa c 3—5 Mec. Nocawe onepallun, BBeleHve TOM Ke Jos aueru.! 
XOJIMHA CTaJIO BbISbIBAaTh y 5 U3 7 cOoOaK PBOTHble JBHXKeHUA UM PBOTY vad 
oApuKy (ra6n. 2). 4 
Takum o6pasoM, y OoJuIbIIMHCTBa X%XHBOTHBIX BBeJleHHe areHTa, BHISbIBAIOIILeMh 
pa3[paxkenve HHTepolenTopos, BbISbIBaIO pe*eKTOPHY1O peakIlM1o, cBHJeTemt 
CTBYIOULyI0 O NOCTYMJI€HHH MMIYJIbCOB OT PeHHHepBUpOBaHHO NOUYKH K WeHTEI! 
Oy arolero HepBa. ‘ 
. M. UInyra (°) ynomunaer 0 BOSHHKHOBeHHM Kalla U PBOTHBIX ByKeHt 
Mocse BOXHOK Harpy3KH y coOakH C PeMHHepBUPOBaHHOH NoOUKO, nepecaxkeHHch 
na mero. A. M, Envceesoi (?) onucaHo BOSHAKHOBeHHe Kalla y OLHOi coOaKe 
G 
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¢ peHHHeEpBUpoBaHHOl MepecaKeHHOH Ha Ilelo MOUKOM MO BMMAHHeM BOJHO-MO- 
JOUHOK Harpy3KH; MbI Tak2Ke IIpHMeHHIH STY Mpooy, u y | coOaKu u3 7 Hosy- 
qHIH IIpH 98TOM pBOTY — JIHOO OTXapKHBarlollve, HOO pBOTHble IBHXKeHMA. 


AVEO MGs 74 


Bpema mex qy 
BBeeHHeM B 
aes ees Cpok nocvle onepauHu nouxy 0,003 r 
co6akH onbita P pepar alleTHAXOMMHA 
u scddekTom, 
ceK. 


Kyupiit 20 III 3 mec. 15 gu. abb. HeT 
fe ol eA LAY 4 mec. 10 aH 1D (Peer) 
19 V 5 mec. 9 JH 10— 
(p. 4.) 
16 VI 6 mec. 5 gH. 10—15 (p.) 
10 X 10 mec. 12 (p. 2.) 
29 XII | 12 mec. 15—20 (p.) 
To6ux 10 X 2 mec. 20 mu. Om (Dele) 
3 mec. 44 7H 4—6 
(@s He 
3 XI WM OCJI. p.) 
17 XI1} 95 mec. 8 (p. 4.) 
oil il 6 mec. 41 ou. 20 (p.) 
Ly! 7 Mec. L7e(p=) 
PppKkiuk 20 IV 4 mec. apd. HeT 
By Will Do mec. 46 gu. if : 
20 VI 6 mec. é e 
4X 9 mec. 15 gu. 10—15 
(p. 4.) 
20 X 10 mec. HVS) {Qi jie) 
3 XI | 10 mec. 14 au. 10 (p. a.) 
48 XI | 14 mec. 10 Gos aig) 
Muuika 10 X 4 mec. on. j 
3 XI 4 mec. 22 aH. 5—10 (o7.) 
A eeshl 6 mec. 9 gH. o (02.) 
IlyenKa 10 X 3 Mec. oO JH. 3—9 (p.) 
26 X 3 mec. 20 gu. 15—20 (p.) 
AT SAY co mec. 12 7H. VA (op) 


IIpuMeuauue: abd. neT—sbexta ner, p. — 
pBoTa, p. 1. — PpBOTHbIe JBHKeHHA, ON. — OApillIkKa. 


Y OHO u3 3THX COOaK MbI HaOsIOJaIM Tak?Ke PBOTY, BbISbIBAeMY1IO BBeeHHeM 
B BeHy 1,0 Ma Mepky3auia. 

Tlomyyenuble JaHHble, OCOOeHHO eCJIH yuecTb, YTO MOJHaA pewHHepBanus 
MOrsia UMeTb MeCTO He BO BCeX CIYYaAX, NOSBOJAIOT CUHTATb, YTO IPH MOMOILH 
IIpHMeHeHHOrO MeTOAa yaeTcA OOHAPyXHTb adbepeHTHy!O UMMITyJbcalluto OT 
BHYTPeHHHX OpraHOB B YCJIOBHAX XPOHW4eCKOrO, 9KCNepHMeHTA. 


UucrutyT HopMasbHOH MH MaTOOrMyeckow usHouOrHu Tlocrynuso 
Axajlemuu MeyuuMHCKUX HayK CCCP 15 IV 1957 


WAMTHPOBAHHAA JIATEPATYPA 


171. K.Anoxuu,B ku. IIpo6mema yentpa u nepudepun B PuSHO/IOrHM HEpBHOH CHCTeMbl, 
M., 1935, crp 9. #2 A. M. Enuceesa, Posb HepBHoro KoMMoHeHTa B M€XaHH3Me Me- 
quKameHTo3Horo Auypesa, ABTopedepaT Aucceptauun, 1955. * B.H. Uepuuroscekuh, 
Adtepentuble cucTembl BHYTpeHHux opraHoB, Kupos, 1943. *B. H. Gepuuros- 
ck Hi, Yen. copp. 6uou., 28, 2, 215 (1947). °-T. M. UW nmyra, Bs xu. [podem coperckor 
dbusnonornn, Ouoxumun, dapmakosoruy, M., 1949, crp. 535. 
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Jioknayn Akagwemun nayx CCCP 
1957. Tom 115, Ns 2 


PH3HOAOL HA} 


3. WH. BAPBALIOBA 


PEAKUMS HA OCTPYHO HW XPOHHYECKY!O FHMOKCHIO 
Y KPbIC C YJJAJIEHHbIMHA BEPXHAMH WIEMHbIMM 
CHMMATHYECKHMH Y3JIAMH 


(I1pedcmaeaexo axademukom JI. A. Op6eau 15 III 1957) 


VispecTuo, YTO POb CHMMaTHYeCKOH HeEPBHOM CHCTeMBI B TpHCnocoOuTedib 
HbIX PeaKIMAX K KUCMOPOAHOMY TososaHHio upesBbElualHo BemHKa (1°). PaqoM} 
vicculefoBaTeel OblIo MOKa8aHO, YTO B THMNOKCHYCCKHX YCJIOBMAX CYIILeCTBO-F 
BaHHA Y XMBOTHOTO HaGwlOfaerca MOBbIINeHHe BO3OyYKeHHA CHMMATHYeCKOM 
HepBHOM CHCTeMbI, IIpHBOMAulee B KOHEYHOM UTOore K OOoOrallleHH!O KPOBH 9pH-f 
TPOWHTaMH 3a CUeT COKPalleHHA Cee3eCHKH, K MOBBIMIeHHIO KPOBAHOFO aBwJle-) 
HHUA WM aKTHBHOCTH CepeuHOH JexATebHOCTH H APyruM MpHcnocoOuTe/bHbIM & 
peaKIHAM, HallpaBJIeHHbIM Ha yJIyumeHHe JocTaBKH KHCOpofla K TKaHAM. ff 
BaxkHOCTb CHMMaTH4YeCKOH HeEPBHOH CHCTEMbl 9KCMEPHMeHTAJIbHO MOATBEPxK- | 
qlaercn Take HW TEM, 4YTO THMOCHA OKa3bIBaeTCA Topa3yqo GOosee ruOebHOH 
JIA CHMIMaTSKTOMMPOBaHHBIX, YM JIA HOPMaJIbHbIX XKHBOTHBIX (KOUIKH) (*,°). 

Bmecte c Tem Max-Jlonad (°) o6Hapyxu, 4TO CHMMaTSKTOMUA y coOaK# 
He W3MeHAJIa UX ycTOowuMBocTH K runoKcun. IIpuunHa pa3iM4unMH B peak | 
Ha THMOKCHIO y JeCCHMMaTH3HPOBaHHbIX KOWIeK HU COOak NPHMMCHIBaacb (PUu3sHo- 
JIOTHUCCKHM OCOOCHHOCTAM XKHBOTHIX, MOCKOJIbKY aBTOPbI YKa3aHHbIX HCCeLO- 
BaHHi TlOJIb3SOBaIHCb MPHOM3HTeIbHO OMHAKOBbIMHA IIPHeEMaMH JKCIeCpHMeHTAa 
(VlaAuCh OO€ rpyTHbIe HM OpIoliHble CuMMaTHYeCKHe IWeNOUKH MH OMHHAKOBO 
TIPHMCHAIHCb Fas0Bble CMeCH, OOeHEHHbIe KUCOpOZ0M fo 4—6%). 

MajouncJIeHHOCTh H MPOTHBOPeunBOCTb MMerIOULerocaA SKCMEePHMeHTAJIbHOTO 
MaTepHasia 3aCTaBJIAeT CUMTATb BOMPOC O Me€XaHH3Me yuaCTHA CHMMAaTH4eCKOH | 
HePBHOH CHCTeMbI B peaKIMH OpraHH3Ma Ha FHMOKCHIO elle JameKo He pa3- 
PelICHHbIM HW HYKaloulMMCcA B JalbHelwel pa3spadoTKe. IIpH 3TOM BaxKHO 
U3YUHTb POb CHMMATHYeCKOH HEPBHOH CHCTEMbI HE TOJIbKO B PeaKILHH %KMBOT- 
HOrO Ha OCTPylO THMOKCHIO, HO HM B Tipomecce aKKIHUMAaTH3allHH K XpoHuue- 
CKOMY KHCJIOPpOAHOMY Toso WaHuto. | 

Mbl HaMeTHJIH WHKI MCCeqOBaHHi C MOCMeMOBATeIbHBIM BBbIKIOUeHHeM 
Pa3JIMYHBIX OTAeNOB CHMNaTHNeCKOH HepBHOH cucTempl. B HacToaltei padore 
W3JlaraeTCA MaTepHaJl, MOJYYeHHIN B OMbITaX C IKCTHPMallWell BEPXHUX IWeMHbIX 
CHMIATHYECKUX Y3JIOB H IWeHHbIX CHMMaTHUeCKHX HepBoB. Taka dopma 9KcrIe- 
PpuMeHTa ObINa MpOMKTOBaHa CTPeMJIEHHeEM BbIACHHTb, B TepBY!O OUepe);b, 
XapakTep peakI[MM Ha OCTPylO H XPOHHYeCKY!O THMOKCHIO Y XKMBOTHBIX, Y KOTO- 
PbIX B 3HAYHTeIbHOM Mepe BHIKMNOUAINCh CHMMaTHUeCKHe BJIMAHHA Ha BbICWIHe 
OTebl WEHTPaJIbHOH HEPBHOH CHCTeMbI, Ha COCyAbl TOMOBbI, Ha THNOdUs H 
IMTOBHAHBIM arnapar. 

Uccneqosanuio nofBepraucbh nouOBospembie GSemble KPBICbI OGOero moa, 
Becom B 250—350 r qua camuos nu 200—300 r aaa caMmoxk. 

Hay camiaMu ObWIM BBINOJHeHI YeTbIPe Cepun sKcHepumeHToB. B I cepnu 
y 30 KOHTPOMbHBIX HHTAKTHEIX XKMBOTHBIX ONpeleaach peakMA Ha OCTpy10 
ranokcio. 3atem (II cepua) y 18 u3 Hux nog stbupHEIM HapKO30M yaslAuIMCb 
BEPXHMe WeMHbIe CHMMAaTHUCCKHE Y3JIbl M WeHbIe CHMIATHUCCKHE HEPBEI, BIWIOTS 
XO BbIXOMa HX W3 TPyAHOM KMeETKH (AIA KPaTKOCTH B JasIbHeMWeM STY OMepallu1o 
OyeM HasbIBaTb TaHraMsKToMuell). B pasHple cpoKu mMocwe onepannn (y 8 raH- 
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TIM9KTOMHPOBaHHbIX KpbIc yepes 2 AHA u y 10 — uepes 2 HeemH) CHoBa onpe- 
eiaAsach peakKUMA Ha OCTpylO THMOKCHIO. 

Jina cpaBHenus y 10 KoHTpoMbHbIX KPbIC OblIa Nposenana onepalua, B 
KOTOpoH (ToxKe NOX Ss¥pHbIM HapKO30M) OplIM OOHaxKeHbI BEPpXHHe WeHHbIe 
y3JIbl H OTMpelapOBaHb! INeHHbIe HEPBbI, TOKO 63 UX yaneHun. Onpesene- 
He MX peakIWMH Ha OCTPY!O FHMOKCHIO NpoHsBOANMOCh yepes 2 HeAeTM Mocse 
onepalun. 

JA BbISCHEHHA poOwJH WeMHOrO oTAeNa CuMnaTHUeCKO; HepBHOH CHCTeMbIl 
B Iipolecce akKKJIMMaTH3alMH K THNOKCHH Oblla Npofenana II] cepusa onpiros. 
B stow cepum 8 raHriu9KTOMMpOBaHHbIX KPbIC, MpomewHx MCMbITaHUA Ha 
| BbIHOCJIMBOCTb K OCTPOH THMOKCHM Ha 3 JeHb Toce onepalluu, BbIepxKUBAINCb 
3aTeM M10 4 4Yaca exKeHeEBHO B OapoKaMepe, B ycOBHaAX NOHMxKeHHOTO Oapo- 


- 


jf rh WT XY 


Puce. 1. BrtHocmuBoctTb K OCTpOl THNOKCHH y KpbIC Mp «NO,HA- 
THH Ha BbICoTy» 13 OOO M (AIHTeIbHOCTh NepexKHBaHHA) [— 
IV — Homepa cepuit. Kaxkabit croO“kK —OTJlebHOe 2XHBOTHOE 


MeTpHueckoro AaBsieHua (280 mM pt. cr. nH 7600 Mm «BpIcoTb). Ilo ucrevenun 
MeCAUHOH TPeHHPOBKH B OapoKamMepe y HHX CHOBa HCIbITHIBATaCh peaKkIluA 
Ha OCTPYy!0 FHNOKCHIO, WIA ONpeeeHHA HaJIMYHA WIM OTCYTCTBUA Y HUX aKKJIN- 
MaTH3allMu. 

Jims cpaBHeHHA, KPOMe TaHIIM9KTOMMPOBaHHbIX XKMBOTHBIX, AKKJIMMAaTH- 
3alHH K TFHNOKCHM ObIIM MOMBeprHyTbl OCTaBIIMeCHd HeHCHOMb3OBaHHbIMH OT 
I cepuu ombirop 6 KOHTPOJIbHBIX, HHTAKTHDIX Kpbic (LV cepusa onbiTos). 

C camMKamMu ObIIM BbIMOHeHbI TOJIbKO TepBble TpH CepHu IKCIePHMeHTOB. 
PeakuMa Ha OCTpylO PHMOKCHIO y CaMOK Olpeseasach JIMb OHOKpaTHO: 
y 8 TOMbKO Moce TaHrIHaKTOMUH, y Apyrux 7 raHriv9KTOMMpOBaHHbIx KpblC— 
TOJIbKO Mlocsle MECAYHOM TPCHUPOBKU B OapoKamepe — u7 CLYKHIM KOHTpoOJIeM. 

C Weub¥O MCIbITaAHHA PeaKIUMH Ha OCTPY!O FHMMOKCHIO XKMBOTHBIC NOOMMHOUKe 
MOMeWasIHMCb NOL KOJIMaK BaKYYMHOFO Hacoca, EMKOCTbIO B O JI, MO KOTOPBIM 
B TeyeHHe 38—40 cek. co3aBaJlocb pa3pexkeHue Bosqyxa Jo 123 mm prt. crt., 
coornercTByromee «Bbicote» B 13000 m. Togcuutptpasacb uacToTa [bixaHua U 
MpOTOKOJMpoBasocb oOmlee NoBeseHue »2XHBOTHOrO. B cilyyae ecM HacTynasa 
JWIMTeIbHaA OCTaHOBKa JbIXaHHA WIM HadHHaJIcCA CyJOPpOXHbI MmpunayoK, 
mo, KOIMaK Hacoca HeMeWIeHHO BIycKaJIca aTMocdepHbI BO3LyXx, T. e€. Mpou3- 
BOJMJICA «cIlyck» *kHBOTHOrO. Ecam ykKa3aHHbIX peaKUMH He OblwIO, TO KPBbICHI 
«clycKasIHcb» 10 ucTeyeHHu 10-mMuHyTHOro NpeObiBaHuA B YKa3aHHbIX YCJIOBUAX. 
Bpema oT Havasia 9KCNOSHILMH Ha «BBICOTe» No Havasla KCIyCKa» ABJIAIOCb Xapak- 
TEPHCTHKOH BbIHOCJIMBOCTH K OCTPOH THMOKCHH. 

Onepauio ylaneHuA BePpXHHX WeHHbIX CHMIaTHYeCKHX Yy3JIOB HW WeHHbIX 
CMMMaTHueCKUX HePBOB KPpbICbI NepeHocusH xopowo. IIpaBumbHocTb TpoMn3- 
BeJeHHOH Onepalluu MOATBEPXKMasacb HaJIM4YMeM JBYCTOPOHHErO CyKeHHA rvla3- 
HbIX wleleH (XOpHepoBCKHH CHHpom). 

Peakuwusax Ha ocTpyw runoKkcun. I[Ipu onpeszenenuu BpiHoc- 
JIMBOCTH K OCTPOH FHMOKCHH MbI He MOrIM OOHAPyXHTb KaKOH-IHOO OTUeTIMBOL 
Pa3HHIbI B PeaKUMH KOHTPOJIbHBIX HM TaHPIM9KTOMAPOBaHHbIX 2KHBOTHBIX. ITO 
KacaJlOCb KaK JVJIMTeJIbHOCTH MepexKHBaHHA Ha «BbICcoTe» B 13 000 m (em. pue. 1), 
TaK M XapakTepa CaMOH peaKIIHH. 
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Jisixanne Kak y KOHTPOJIbHbIX, TAK M Y PaHTVIM9KTOMMPOBaHHbIX 2KHBOTHBIX jd 
B Havane skcno3unuu Ha 13 000 M, pesKo 3aMeJIANOCh HIM Valle NOMHOCTHIOM 
ocTaHaBluBasocb. Uepes 30—40 cek. MOrIM NOABJIATHCA OTACIbHbIC CY TOPOR- 
HbIe BIOXH, Oo/Ibulel UaCTHIO TUMa «gasping». SaTeM AbixaHHe mu60 CHOBa lIpe- | 
Kpalllalocb, M60 HECKOJIbKO yualllalocb, COXpaHAA MPH STOM HeyCTOHUMBBIM a 
m0 uacToTe puTM. Ormeuasicad pe3KO BbIPaxKeHHbI YeliH-CTOKCOBCKUH PHTM AbIXa- 
wus. Ecuim 2KHUBOTHOe Ha «BbICOTe» OCTABaJIOCb B TeYeHHE JVIMTeEIbHOrO BPEMEHH, | 
TO K KOHILY 3KCHOSHILMY [bIXaHHe CTAHOBMJIOCb BCe Oowee H G6omee 3aTPYHeH- iF 
HIM HM Ppe/KUM, MHOra BIVIOTh 1O NOMHOM OCTAHOBKY (puc. 2A). TpixaTenbHblit 
AKT OCYIIECTBIAJICA CYOPOXKHEIM TBUKCHHEM & 
BCel MYCKYJaTYPbI Tela C WHPOKHM OTKPbI- iif 
BaHHuem pta (gasping). OOmee cocTrosHue y 
XKMBOTHBIX ObIIO BCerfa OUCHb TAKEVIbIM,.§ 
arouH3upyrouum. TouHo Tako xe OblWla i 
peakllMa Ha ocTpylo THnOKCHIO MH Y KPHIC,y 
TIepeHeCIUHX KOHTPOJIbHYIO Ollepalluyo. | 

Pa3sMuHe B peakIMH Ha OCTPY!0 FHNOKCHION 


Yacmoma GblxXQHus 


S 


va 4 6 6 mun. BbIMYYHBaHHH Tyla3HbIxX AOJIOK y MepBbIX. 4 
Gpena npeboibanun Ha bbIcome PeakiuaA Ha AAUTeCALHYWP 
Puc. 2. Uactrora fbixaHHa (NCO runokcui. Bo pte HpeORbaes ? 
TbIXATeIbHBIX TBHKeHHH B | MHH.) OapoKaMepe TaHTJIM9KTOMMPOBaHHble KPbICbI p 
y KOHTpombubIxX (1) MW YanraMaKTo- B CBO€M MOBeCXCHHU HHYeEM HE OTJIHYAJIHCb OT 
Bit cane ae ees AbIXaHHe  KOHTPOJIbHbIX. Bec ux Tesla NporpeccHBHO Ha- 
oe eis i a ax pactan. Uactora [bixaHua, mo Mepe yBeJIH- f 
YeHHA paspexkeHuA, Bospactana. Ha6dsmoza- |} 
Jlacb YTHnepeMuxA cocyoB yuiel, manok W | 
XBOCTA, CBUJeCTEIbCTBYIOMIaA O Oomee HHTCHCHBHOM KpoBocHaGxKeHHH. Uncao fi 
3PUTpPOUNTOB B | mM® KposuH (T. B. Kannuuna) kK KOHILy MeCAUHOM TPeHHPOBKH } 
B 6apoKamepe, BbIpocio Ha 2—3 mun. 
CTruMyJAWMA [bIXaTeMbHOH HW KPOBeTBOPHO cucTeM, HaGIOMaeman y TraH- § 
TMM9KTOMUPOBAaHHbIX KPbIC 3a BP€MA MX TPCHHPOBKU B OapoKamepe, HOCHUIA 
cTOHKH XapaKTep M SABJAIach CHMNTOMOM HacTynMBIeli akKMMaTH3alluH | 
K runokcnu. VM felicTBuTenbHO, HCHbITaHHe BHIHOCMBOCTH K OCTPOH FMNOKCHH | 
NOKa3asIO 3AMETHYIO PasHULly MEY peaklMeli aKKMUMATH3HPOBAaHHbIX WU Heak- | 
KJIMMaTH3MPOBaHHbIX KMBOTHDIX. Tl aHraH2KTOMHpOBaHHble aKKJIMMaTH3Hpo- 
BaHHbI€ KPbICbIl, KAK STO NOKa3aHO Ha puc. 1, 3HaYHTebHO JObIUe BbILepxu- | 
BaJIM TipeObiBaHue Ha «BbICoTe» B 13 000 M, uem raHrIMSKTOMMpOBaHHble, HO HE | 
AKKJIMMATH3HPOBaHHble XKHBOTHBIE. : 
XapaktTep peaKkUMM MPM STOM y AaKKJMMATHSHPOBaHHbIX KPBIC, JIMINCHHEIX 
CHMMaTHYeCKHX WeCHHbIX Y3JIOB, ObI CXOHBIM C peakIHeli KOHTPOJbHBIX AKKJIU- | 
MaTH3MPOBaHHbIX XAMBOTHBIX IV CepHn H 3HAYHTeENbHO OTMMUAsICA OT KAPTHHH,. 
HaOOXaeMOH MPU MCIbITAHHM BLIHOCAMBOCTH K OCTPOi THNOKcHM y 2KUBOTHBIX 
He€akKJIMMATU3MPOBaHHbIX, KaK KOHTPOJIbHbIX, TAK HM TaHrIMIKTOMHPOBaHHbIXx. 
M3 puc. 25 Buguo, uro uactora AbixXaHUus y TaHrviW9KTOMUPOBaHHEIX aKKJIN- | 
MaTHSMPOBaHHbIX KPbIC (IIpePpbIBHCTaA JIMHUA) y2Ke B TepBy!o MHHYTY 3HauH- 
TeJIbHO MPeBblilasa YaCTOTY WbIXaHHA y STHX Ke KpbIC JO aKKMMMATU3aMH. 
2To CBUJeTEMbCTBYCT O npHvoOperenHoH B Mpomecce akKKMMaTH3allMH K PHNOKCHH 
Oolee BLICOKOM MOMBHXKHOCTH JIbIXaTebHOH CHCTeMBI. O6painano Ha ceOa BHH- 
MaHHe TaKxKe, YTO Y aAKKJIMMaTH3MPOBaHHbIX TaHTJIM9KTOMHPOBaHHbIX KPbIC 
AbIXaHHe He TOJIbKO MO YaCTOTe, HO M MO CBOeMY XapakTepy HHYeM He OTVHUA- 
J0Cb OT AbIXAHHA Y AKKJIMMATH3MPOBaHHbIX MHTAKTHBIX KHBOTHBIX B TEX IKE YCJIO- 
BMAX (CNOWHAA HHUA Ha puc. 25). Kax y Tex, Tak n y Apyrux HuKOorya He 
yHaBalocb HaOJIOLaTbh Ne€PBOHAYaIbHOH OCTaHOBKH JIbIXaHUA HAM peskoro ero 
SaMCWICHHA, WIM OMbINKH THMa gasping, Kak STO OOBIUHO ObIBaIO Y HeakKKIMMa- 
THSHPOBaHHBbIX XKHBOTHBIX, K MOMCHTY JOCTHKEHUA «BBICOTL B 13 000M. JIprxa- 


oe cpasy xe yualllaylocb HM YaCTOTa 9Ta yepxKUBalacb BO BCe BPeMA MpebnI- 


BaHMA Ha «BbICOTe>, HHOra CHHKaAcb K KOHUY 10-muHyTHOM 9KCMO3HILMH. 
pixaHue, Kak IpaBHio, OblIo BCe BPeMA PaBHOMePHBIM, H3peKa MpepbiBae- 
MbBIM TIyOOKHMH BJOXaMH. 

Y aKKJIMMaTH3HPpOBaHHbIX KPbIC peAKO HM MeHEee pe3sKO HabmMOMalucb CyIo- 
PpOXxHble NOJepruBaHuA Tesla MW OTAebHbIX ero uacTel. B 3HauHTebHO MeHbIUeH 
CTeNe€HH HapyllaJicA MbINeuHbIM ToHyc. AKKJMMaTH3HpOBaHHble TaHliM9KTO- 
MMUPOBaHHble, Tak %Ke KaK MW AaKKJIMMaTH3MPOBaHHble MHTAKTHbI€ KPbICbI, Kak 
paBuso, He paciacTHIBaJIMCb Ha NOY, a CHeIM B OObIUHOHM 03e, CoxpaHaAA 
IPM STOM CHOCOOHOCTh H3pesKa MepesBuraTecan 10 Kamepe. OGmlee ux cocTos- 
HHE MOXKHO ObIIO OXapaKTePpH30BaTb KaK YJOBJIETBOPHTeIbHOe WIM cpeHee 
WO TA2KecTH. 

O riy6uHe akKMMaTH3allMOHHOrO Mpotecca y KPbIC Mbl CyMMsIM elle MH no 
COCTOAHMIO OOWeH PesvcTeHTHOCTH OpraHH3Ma. KpuTepHem pe3HcTeHTHOCTH 
clyKMJla YCTOMYMBOCTh K HOHH3Hpyroulemy u3yuennio. Iloqpepraa nogonpit- 
HbIX 2KHBOTHBIX BO3JeHCTBHIO raMMa-H31yueHua, B Jo3e 970 r np MomHOCTH 
u3syueHua Co 3,1 r/MuH, MbI OOHAaPyxXHIM, TO LaHraMvIKTOMUpOBaHHbie 
KPBICbI, AKKJIMMAaTH3HPOBaHHble K THMOKCHH, MMeJIH Oovlee BLICOKY!IO YCTOHUH- 
BOCTb K pajlMallHv, YM raHrJIMIKTOMUPOBaHHble, HO He AKKJIMMATH3UPOBaHHble 
YKMBOTHBIe. CMepTHOCTb OblJIa MeHbINeH U JyueBan OoNe3Hb MpoTeKkasia B Gosee 
MATKOH cope. 
| B pesylbTaTe MpOBeZeCHHOFO UCCIeEOBaHHA MbI TpHXOZMM K BbIBOAY, YTO 


SKCTHUPaluA BePXHHX IWeMHbIX CHMMaTHUeCKUX Y3JIOB H WeMHbIX CHMNaTH- 
| WECKUX HEPBOB Y KPbIC HE H3MCHACT B YCJIOBUAX Halllero 9KCMePpHMeHTAa peak- 
‘IlM10 9THX XKMBOTHBIX Ha OCTPy10 THMOKCHIO u He MpelATCTByeT BOSHHKHOBEHHIO 
| npottecea AKKJIMMaTH3allHH K XPOHHYeECKOMY KHCJIOpOHOMYy TowOjaHHto. 


VuctutyT 9BomIOWMOHHON dusKonornu Ilocrynuuio 
um. VW. M. Ceyeuosa PRO 57, 
Akajfemun HaykK CCCP 
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Pr. K. McDonough, Am. J. Physiol., 125, 530 (19389). © M. E. M. Sawyer, 
fino Chel oisis bet oe. MB rag bet, AmoJs Physiol: 104517211933). 


417 


Jloxaaygp AkajemMuu HaykK GGéGP 
1957. Tom 115, Ne 2 


PUBHOJIOLHA | 


r. HW. BOKOB 


PFEMOJIMTHYECKHE CBOHCTBA OPFAHO-TKAHEBDBIX 
METABOJINTOB, NOJIYUEHHbIX B YCJIOBHAX KPATKOBPEMEHHOH: 
KYJIbTYPbl TKAHEM 


(IIpedcmaeaeno akademuKom inc: Ilmepx 16 IV 1957) 


B cBa3H C BOMpOCcOM O XHMMYeCKOH MpHpose H MecTax OOpaso0BaHUA B Opra- 
HH3M€ HCHMMYHHbIX TeMOJIM3HHOB, KOJIMYCCTBEHHO HCCIeOBaIHCb TeMOJMTH-. 
YeCKHE CBOHCTBA Me€TAOOJINTOB BOCbMM OPraHosB (cepAule, erkve, MeveHb, MOUKH, 
cele3eHKa, CKEJICTHbIC MbILUIbl, MO3P, CaJIbHHK) Y YeTbIPeEX BAOB XHBOTHBIX 


(KpOJIMKH, KOWKH, Oemble KpPBICbI, MOpCKHe CBHMHKH). j 
Mera6OouuTbl NouyuasHCb MeTOJOM 


Ge Nor NaS tat JI. C. Irepu ((1,2,°) u ap.). aa xyap-§ 

Temomutuyeckat aKkTHBHOCTh opraHo-rKa- TMBHPOBaHHA Opaucb TOHKMe cpe3bl! 
HEBBIX MeTaOOJHTOB B MpoleHTax pacnaB- OpraHOB, MpeABapHTebHO OTMBITHIe OT! 
INAXCA SPHTPOWWTOB (cpesHHe AaHHbIe H39 OcTaTKOB KPOBM H TKAHEBBIX OOJIOM- 
aod EN KOB, TWlOWakbio, WpHOusuTetbHO BY 

4—5 mm?. KyabTHBHpoBaHHe pou3-! 


: cae i BOAMIOCb B CTEPHJIbHBIX YCAOBHAX 
ag Z8 E pH OecnpepbiBHol nosaye KuCOpora | 
as 2 = 8 2 nO], JaBJIeHHeM, BbI3bIBaIOIUM OypHoe) 

saa «KHMeHHe»  KYJIbTYPabHOu cpeanl. | 
Cemesenxa 28 3 22 17 KyJIbTypaJIbHOH CpeqoH ciyKHI pac-} 
Tleuenp al inks 16 {6 ppop Tupose, mpuroropeHHEi  110/ 
ata a 7 . a Kymbeny (*) 4a OntucrasmpopanHoit 
Cepane ZAR N93 12 16 BOJe WU COueBbIX MHrpeluenTax JBOH- 
Manutget B50 523 17 14 Holi mepekpucranmusannu. Pacrsop | 
Jlerkne 24) 27 10 5) Tupoze 6panca us pacuera: 20 ma} 
Mosr | 40 14 if i 


pacTBopa Ha 1 r KYyJIbTHBUpyeMol TKa- 
HH. I]poqouKHTeIbHOCTh KYJIbTHBH- 
popanunt 30 Muu. upH 38°. WMecnefqopanuch cBexue, TObKO TO} 
IIPHPOTOBCHHbIC PaCTBOPbI MeTAaOOMHTOB, Noce yTaseHuA W3 HHX KYJIbTHBH- 
PyeMOH TKaHM H BO3MOXKHBIX OCTATKOB KPOBH, IyTeM IeHTPUPyrupoBaHUuA pac- 
TBOpa Ha npotTsxKenun 10 Mun. npn 3500 o6oporax wentpudyrn. Jia onpe- 
WeuIeHUA TeMOJIMTHYCCKOH AKTHBHOCTH MeTaOOJIHTOB K 3 MJ KYJIbTYpaubHOli | 
cpeqbl npHOaBisasicA | Mi B3BECH OTMBITHIX S9PHTPOLMTOB OMpewemeHHOM mIOT- | 
nocta (250 000—270 000 kmerox B 1 mm* pacrsopa Tupojle), u cMecb romemta- | 
Jlacb Ha 12 vac. B Tepmoctar npn 38°. Tlocne yKa3saHHOro BpeMeHH B mpo6ax 
MPOUSBOAMTOCh ONPeeeCHHe TEMOMM3HPOBaHHbIX SPHTPOWHTOB TO KOWIHUeCTBY 
cBoOosHoro reMormo06nHa B pacTBope. Temormo6uH, B CBOIO ouepeyb, onpere- | 
JANCA MPH NOMOWMA IIeKTpOPoToKoOsopuMetpa MapKu BHHMBU K®2-1 ¢ sene-|} 
HbIM CBeTOPHAbTpOM. BemmunHa remou3a BbIPaKasacb B MPOleHTax 10 OTHO- | 
IW€HHIO K NOJIHOMY TeMOJIM3Y, BbIsBaHHOMY JHCTHIIMpoBaHHOH Bono. Tlox} 
ONbITOM Haxofusocb 200 xxKMBOTHEIX. 

HccmeqopanuemM ycTraHoBleHo cueqyiomee. B ycnoBuax onncaHHoit mero- | 
AMKU MeTaOOJIMTbI MOUTH BCeX HCCeMOBAHHBIX OPraHOB BCeX YeTEIPeX BHOB | 
*KHBOTHBIX, HAXOMAWIMXCA NOX ONbITOM, B TOM HIM Apyroi crenenu o6mayaror } 
AI8 


PeMOMHTHYCCKOH AKTHBHOCTHIO, CHOCOOHbI BHe OPraHH3Ma Pa3pyLlaTb OTMBITHIe 
OT I1a3MbI KPOBM SpuTpouNTHl. HanOomee CUMbHO TeEMOMMTHUeCKaA AKTHBHOCTb 
BbIpaxKeHa B MeTAOO/IMTAX OPraHOB GOesbIX KPbIC H KPOJIMKOB, B MeHBIUel cre- 
meHu — B MeTaOOJIMTaX KOINeK H MOPCKHX CBHHOK (Ta6u. 1). 
| MeraOounTbl cemeseHKH 10 CBoei TeMOJINTHYeCKOM aKTHBHOCTH He y BCex 
BYOB MCCIeEMOBaHHbIX 2KHBOTHDIX CTOAT Ha HePBOM MEeCTe, 10 CpaBHeHHIO C 
MeTaOouMTamu Apyrux opranos. Ecam ycnoBHo MpwHaATb remosmuTHUecKy10 
AKTHBHOCTb MeTaOOJINTOB cemeseHKH 3a 100%, TO aKTHBHOCTB MeTa6OJIHTOB 
APYTHxX OPraHoB BbIpasHTCA CJIELYIOUIMMH BeHYHHAMH (Taba. 2). 

Kak BHJHO 43 IpHBeAeHHO TaGHILbI, y OebIX KPbIC TEMOUTHYeCKad aKTHB- 
HOCTb MeTAOOJIHTOB CeIe3CHKH CTONT JIMIbh Ha ATOM MecTe — nocse MeTa6o- 
JIMTOB Te4YeHH, Cepia, CKEeCTHBIX MBI, HW 110- 


yeK, a y TeX BHJOB, FeMOJIMTHMUeCKaA aKTHB- % 

HOCTb MeTAOOJIMTOB CeIe3CHKH KOTOPbIX BBI- 80 

paxkeHa HaHOojlee CHIbHO, OHA He3HAUATEIbHO 

OTIM¥UaeTCA OT TaKOBOM OOJIbUIMHCTBa JIpyrux 60 

opraHos. Odpantaer Ha ceOsi BHUMAHHE OTHOCH- 8 

TEIbHO BbICOKaA y BC€EX XKHBOTHBIX FTemonutu- $§ 4 

yeCKad AKTMBHOCTb MBIIICYHBIX OpraHoB (cepa- S 

| a W CKesleTHOH MyCKYyJaTypbI) WH OTCYTCTBHe 20 

AKTHBHOCTH B MeTAaOOJIMTaXx CaJIbHHKa Y KOLIe€K 4 

W MOPCKHX CBHHOK. A 8 12 16 yae. 
TemomutTuueckue akTOpbl opraHo-TKaHe- Puc. + 


| BbIX MeTaOOJIHTOB He OOslayaioT BUOBOH cmemMduuHocTHIO, Tak KaK OHH 
| TEMOJIM3SUPYIOT SPHTPOLMMTHI HE TOJbKO TEX BHJOB X%KMBOTHBIX, M3 OPraHOB KOTO- 
PbIX TOJLy4eHbI MeTAOOJIHThI, HO M IPATPOWNTH! APyrHx BuLOB, XOTA MO OTHOUIE- 
HMIO TOCIeqHHX UX AKTHBHOCTb (B 4YaCTH OMBITOB) BbIPaxKeHa B HECKOJIbKO 
MeHbIleH CTeMeHH. 

JivHamuka mpomecca remouiu3a TO BIIMAHMEM OPfaHO-TKaHeBbIX MeTAaOOJIH- 
TOB BO BpeMeHM BbIpaxKaetca S-oO6pa3HOH KPHBOM, HamoMHHaloleH Mo BULy 
JIOPHCTHYeCKyIO KPHByIO MepxiouicTa, XapakTepHy!oO WIA aBTOKaTaJIMTHUeCKUX 
mpomeccos (puc. 1), a remmepaTypHble XapakTepucruka () reMowH3a, BbICUHTaH- 
Had 10 OCHOBHOMY ypaBHeHutio Appenuyca ia CKOpocTH XMMMUeCKUX peakUAH, 
¢ 3aMeHOM KOHCTAaHTbI CKOpocTH (2) HeMlocpeACTBeEHHO BEJIHYMHOM CKOPOCTH Tpo- 
mecca (Vv), B Upefenmax 33—38°, BbIpaxkaerca BemuunHaMu opaAyKa 7613— 
11419, xapaKxrepHbimu Wiad tbepMeHTaTHBHDIX peak (Ta6w. 3). 


MaOarniieee P PAGCmenwaA B 
TemosiuTuueckad AaKTHBHOCTbh OpraHo-TKa- Temnepary pHaa xapakTepucTHKa 
HEBbIX MeTAaOOJHTOB B MpoleHTax M0 OTHO- (u) TeMOMMTHYeCKOM AKTHBHOCTH 
IWICHHtO K AKTHBHOCTH MeTAOOJIHTOBCee3eHKU MeTaOOHTOB MeveHu OesbIX KPbIC 
= o Temomu3, % 
os = eas 5 No 
Bo 5 ax = onbita No 
on | & 25 & npu 33°|npu 38° 
tox 3) 
~CeneseHka 100 400 400 400 E 
Tleuenb 157 116 1 94. 4 28 45 9295 
Ilouxu 107 Gh 50 08 2 Pah 45 {0087 
‘CaJIbHukK 82 6 0) 0 3 2? 39 8759 
‘Cepane 146 74 o4 94 4 22, 4() 11419 
MbItqiiipt AD) 74 77 64 5 30 45 7613 
Jlerkue 75 87 45 29 6 28 45 9295 
Moar 36 45 22 41 7 29 49 9988 


Harpesanue pacrBopa MetaOounTos to 80° B revenue 5—10 Mux. H OOpa- 
6oTKa ero aKTHBUPOBaHHBbIM yrviem (BCTpAXHBaHue BTeyeHHe 20 mun. 1 1 yras 
¢ 20 Ma pacTBopa) BeseT B OGONX CY4aAX K TOMHOK MOTepe HM reMOJIHTHYeCKOH 
AKTHBHOCTH. 
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Tor (baKT, YTO TeMOJINTHUECKM AKTHBHBIC BeeCTBAa HEMMYHHOM MpHpospi 
(HeEMMYHHbIe TeMOJIM3HHbI), OOHApyxKeHHble panHee ApyrHMu UCCeLoBaTeAMH 
((°,2,8) u Ap.) B TKaHeBbIX reMoreHaTax M 9KCTPaKTaX WJIM TKaHeBbIX Cpe3ax 
IPH HX COBMCCTHOM MHKYOHPOBaHMM C OTMBITBIMH SpuTpowuTamu (°), MOryT | 
ObITh TOYYCHI HM B OTHOCHTeEIbHO MUSMOMOrMYeCKHX YyCJIOBHAX KPaTKOBPe- 
M€HHOM KYJIbTYPbl TKaHeH, OUEBHAHO TOBOPHT O TOM, UYTO STH BeULeCTBA ABJIA- | 
OTCA HOPMAJIbHO-CPUSHONOrMMeCKUMH (PaKTOPaMM TKaHEBOrO OOMEHA, a HE MPoO- } 
JYKTaMU TKaHeBOFO aBTOUIH3a, Kak 9TO MpefMONaraeTCAH HEKOTOPbIMH HCCJEMO- } 
BaTelamu (7). . 

O6Ouapy2xKeHHe yKa3saHHbIx PeMOMTHUECKUX CPaKTOPOB B KYJIbTYPaJIbHOH cpele | 
6ObIMHCTBA HCCIeLOBaHHEIX OPraHOB JleaeT BEPOATHLIM MpefMOJOReHHE, | 
4uTO HX OOpasoBaHHe B OpraHv3me He OFPpaHWyMBaeTCA JIMUIb OPpraHaMH PeTH- 
KYJIOIHJOTeMAIbHOM CHCTeMBI, B YaCTHOCTH Cee3eCHKH, a B TOM MIM Apyron | 
cTeneHu mpucyme u Apyrum opranam Tea. Ecam yuecTb OTHOCHTEIbHO BbICOKY10 | 
(y BC€X BHJOB HCCeOBaHHbIX 2KHBOTHBIX) TEMOJINTHYCCKYIO AKTMBHOCTb META@- | 
6OJIMTOB CKCJICETHBIX MBILIIM, TO, OYCBHAHO, HeEOOxOuMO OyeT NPH3HAaTb, UTO] 
Hapsayly C Cesle3eHKOM BaxKHaA POJlb B OOPa3s0BaHHH HEMMMYHHbIX TeMOJIM3HHOB | 
B OpraHH3Me IPHHalJexKUT MbILMeTHOM CHCTeMe, TaK Kak aOCOJIOTHbIM Bec Opra-4 
HOB 3TOM CHCTeMbI B COBOKYMHOCTH BO MHOTO pa3 Oovibie Beca CeeS3eCHKH, a} 
ylebHad, paccuuTaHHaa Ha | r BeCa OpraHa reMOJIMTHYeCKaA AKTHBHOCTb HX 
MeTaOOJIMTOB, TOJYYCHHbIX B YCJIOBHAX KYJIbTYPbl TKAH€H, HeSHAUHMTEJIbHO § 
OTMHYaeTCA OT TAKOBOH Cesle3eHKH. . 

TepmouaOvIbHOCTh TeMOJIMTHYeECKUX CaKTOPOB OpraHO-TKaHeBbIX MeTaOo- |i 
JIMTOB, S-o6pa3HbI xO] KPHBOM TeMoH3a NOX BAMAHHeEM STUX CaKTOPOB H} 
TemMnepaTypHad xXapakTepncTuka (v) Hx eHcTBUA NOATBep*KAawT NpescraBe- i 
Hue MH. MW. Meyyuxosa u psa COBpeMeHHEIX UcCeoBaTesel (°,2) o PepMeHTa- 
THBHOH Mpuposle HEHMMYHHbIX TeMOJIM3HHOB. 


@Musvouoruyeckad sadopaTopua Tloctyn“.10 
Axkajfemun wayk CCCP u 15 IV 1957 
UxkaopcKuH memarorMyecKu MHCTHTYT 
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Jornagqe Akaqemun nayx CCCP 
1957. Tom 115, Ne 2 


PHSHOMOLH A 


O. A. OCTPbIM u A. H. AJIHEB 


K AHAJIM3Y MEXAHH3MOB PA3BUTHS HHTOKCHKALMH 
‘ IPH TA3OBOH TAHTPEHE 


(IIpedcmaeneno axademuxom A. JI. Cnepaucxum 12 II 1957) 


IIpo61ema pa3BHTHA MHTOKCHKaMH Mp MHOrMX TOKCHKO-HHeKIMOHHDIX 
3a00uleBaHHAX elle JaeKa OT cBoero pa3peleHua. Ene Jo HacTosmlero Bpeme- 
HM NOM HHTOKCHKallMeH TOHHMaIOT TaKOM Mpolecc, Ip KOTOPOM HMeeT MECTO 

| pactipocrpaHenue TOKCHHa M0 BCeMy OpraHH3My MM uallle BCero Yepe3 KPOBb. 
— Tlostomy caMo CJIOBO HHTOKCHKallMA 4acTO 3aMeHAeTCA CHHOHHMOM — TOK- 
| CeMHA. 

Ilpeqnouaraetca, YTO MPH HHTOKCHKAWMA MpOvCXOAUMT MoBpexkyeHve MHOrHX 
| OpraHOB HM CHCTeM Jo TaKOM CTeNeHH, KOTOPad HeECOBMECTHMa C KU3HEMeATEIb- 
| HOCTBIO opraHu3ma ((°,°) wu ap.). 

V3yuaa MexaHu3Mbl pa3BHUTHA HHTOKCHKAHH Mpu pasJIM4HbIX 3a001eBaHuAX, 
: A. J. Cnepaucxuit u ero corpyquuku (4,198) yxe aBHO OTMe¥aJIH, UTO HM IPH 
Tak Ha3bIBaeMON OOWeH HHTOKCHKAalMH OpraHu3Ma CJlelyeT YYMTbIBATb HE TOJIb- 
KO paclipocTpaHeHve TOKCHHa NO OpraHu3My, HO HM TO MaTOreHHoe pa3ssparxke- 
HHe, KOTOPOe OH BBHI3bIBaeT B CBA3H C JeHCTBHEM ero Ha Te HJM HHbIe HEPBHBIe 
oOpasopauua. A. JI. Ago u B. B. Anaupesa (7) ycTaHoBHsu, 4TO M3 AByx :baKTO- 
pos TokcuHa B. perfringens — remomuTuyeckoro UH sleTaIbHOrO — B OpraHH3Me 
MOPCKOH CBHHKH MepBbli CBASbIBAeTCA B HaMOOJIbINeH CTeNeHH TKAHAMM MOSra, 
cepila H cejle3eHKH, a BTOPOH — TKaHAMH MOUKH H JIEPKHX. 

Mexjly TeM H3BeCTHO, 4TO sIerue BCero YOUTb XKHBOTHOe MPH BBeACHHU eMy 
TOKCHHA MHKPOOOB ra30BOH TraHrpeHb! HetlocpefcTBeHHO B Mosr (1), Stor (akT 
Obl MOMTBeEp2xKAeH H HaMH (?) pH BBeJeHHH TOKCHHa CelTHYeCKOorO BHOpHoHa 
B Pa3JIM4HbIe yUaCTKH Tesla KUBOTHOTO. Y2xe B STHX HALIMX OMbITAX Oblwlo ycTa- 
HOBJICHO, UTO JIA Toro UTOOKI YOUTb OesyIO KpbICy IPH BBeAeCHHH eH TOKCHHAa 
B MbIUIbI Tpedyetca YOO—1000 dim (qa MblM), IPH BBeeHHM 2%Ke B KPOBb 
sceero 6 dlm u, HakoHell, IpH BBeseHuNM B Mo3r 2 dlm 

Betas BOMpoc 0 TOM, CBA3aHa JIM THOeb XMBOTHBIX IPH BBeMeHHH UM 
TOKCHHA B KPOBb C TeM, UTO TOKCHH, WHPKyJIMpyA B OpraHu3Me XHBOTHOLO, 
TOBPexKaeT WWH3HCHHO-BaxKHble OpPraHbl, WIM C TeM, UYTO, IPOHHKaA pH 
3TOM B IWeHTPaJsIbHYIO HEPBHYIO CHCTeMY, OH OKa3biBaeT CBoe NaToreHHoe Jericr- 
BHC Ha X%KH3HCHHO-BaxKHble ICHTPbI BBICIUMX OTACOB HePBHOM CHCTeMBI. 

Eme Bp 1935 r. A. JI. Cnepancxnit (*) chopmysmposBan nojlomweHve O TOM, 
uTO Ju06ad HepBHaA KyleTKa, re Obl OHA HH HaXOAWMACb, ABJIAeTCA peleli- 
TOPHBIM allmapaToM JIA BCAKOM Apyroli, ecu OHA MOxeT ObITh CBASaHA C Hei 
IIpAMO WJIM KOCBeHHO TMepefaBaeMbIM pa3paxkeHHem. 

B wacToaAlel CTaTbe Mbl H3slaraeM 2KCIEPHMCHTAaJIbHbIe JaHHbIe, NO3BOJIAIO- 
uMe NOMOlTH K aHamu3y MeXaHH3MOB HHTOKCHKalMN MPH BBeeHHH TOKCHHAa 
ceniTuyeckoro BHOpHona B KpoBb. Mpr BBO, OebIM KPbICaM B KpoBb 200 dlm 
TOKCHHA, KOTOPbI€ IPH ZTHX YCMOBMAX BbI3bIBAIOT THOeMb MKHBOTHBIX B TeUe- 
HH€ HECKOJbKUX MHHYT. ODHOBpeMeHHO, YTOOBI MCKJIOUHTb BOSMOXHOCTH Jeli- 
‘CTBHA TOKCHHA Ha FOJIOBHOM MO3I, MbI OlpedeMIM Takyto Josy cneywnpuyeckou 
AHTHTOKCHYECKO CbIBOPOTKH, KOTOPad IPH BBeAeCHHH ee B TOJIULy OLHOro Nosy- 
WapHA TO3BOuIAJIa 2%UBOTHOMY Oe3Haka3aHHO MepeHocuTb 200 dlm rToxKcuua, 
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BBeleHHOrO B TedeHHe 24 yac. B TOMMY Apyroro nowywapHa. OKasasocb, 4TO 
iat 3TOTO HeOOxosuMo OpI0 BBOAUTb B Mosr 25 AE cbIBOpoTKH. 

Tlonyuup 9TH HCXOMHbIe aHHbIe, Mbl rocTaBusiM 6 CepHH OTIbITOB. 

I. 20 6enbim KpbICaM OblIO BBEeHO B TOMMY MeBoro nowymapus 25 AE 
CbIBOPOTKH, B a/IbHelimiem MM 2Ke BBeJeHo B KpoBb 200 dlm ToKcnHa cenTH- 
yecKoro BHOpHoHa. 

II. Ognoppemenuo 10 kpbicam OblIO BBeAeHO B TOJIMLY MeBOro NOymapHA 
25 AE cpipoporkn, a 200 dim TokcuHa B TOJIMLy NpaBoro NoJymapus. 

III. 10 xppicam 25 AE cpipoporku OblIo BBeWeHO B KpoBb, 2200 dim Tokcuna 4 
B MOSr. ™ 

IV. 20 xppicam 25 AE cpipoporku Obiio BBexeHO B KpoBb MU 200 dim ToKcuHa 4 
TaK2Ke B KPOBb. 

V. 10 xppicam (KOHTpouIb) OblIO BBeZeHO B Mosr ToMbKO 200 dim ToKcHHa. 7 

VI. 20 xppicam (KOHTPOvIb) OblIO BBEAEHO B KPOBb TosbKO 200 dim ToKcuHa. 

PesysbTaTbl 9THX ONMbITOB OKa3aIHCb CueqyoulMe: 


Cepuu Bprkuso Torxn610 
I 20 — 

I 140) — 
Iii — 10 
IV 20 — 

V — 40 
VI _ 20 


Kak BUHO H3 3THX JaHHbIX, HH OJHO »xKuBoTHOE B I, II u IV cepuax He no- £ 
rH610 OT HHTOKCHKalMH, B TO BPeMA Kak BCe 6e3 ucKOYeHHA KpHICHI III, V 7 
u VI rpymn norn6su pu ABJIeHHAX OCTPOH MHTOKCHKaIMH. 

Takum o6pa30m, «OJOKHpoBaHHe» MO3ra AHTHCHIBOPOTKOH mpeoxpaHser 
XKHBOTHBIX OT THOeIM KaK MPH BBEJeHHH HeMOCpeACTBeEHHO B MOS aOCcoOuIHOTHO ¥ 
CMepTeJIbHOM JO3bI TOKCHHA, TaK HW MPH BBeAeHHM STON Jo3bl TOKCHHa B KPOBb, | 
B TO BpeMA KaK IPH BBEMeCHHH TOM xe O3bI AHTHTOKCHHA B KPOBb, OHa Cro- | 
co6Ha MpeOxpaHHTb OT THOeIM TOJIbKO TCX X2KHBOTHBIX, KOTOPbIM TOKCHH Obl 
BBeJeH B KPOBb HW HeCnocoOHa MpPeMOTBPAaTHTb THOEIMb 2RKHBOTHHIX IPH BBeeHHM 
MM TOKCHHAa B MOSTI. 

STH OMBITHI CO BCeH OUeBHAHOCTHIO 1OKa3aJIH, YTO HHTOKCHKAalMA Y %XHBOT- 
HbIX MOXKET Pa3BHBaTbCA TObKO TOra, Kora HX TOJOBHOM MOSr He 3allHuleH 
oT JleHCTBUA Ha Hero TOKCHHA. 

Jia aHaHu3a NOJYYeHHbIX (PakTOB CJI€OBaJIO BbIACHHTb B JKCMePHMeHTe, 
KaKOBa Cyf[bOa Toro TOKCHHA, KOTOPbIM ObIJI BBECH B KPOBb B YCJIOBHAX «6J10- 
Kajlb> MO3ra AHTHCbIBOPOTKOH. 

MoxuHo 6blJI0 TIpeANOMOKUT, YTO STOT TOKCHH HeHTPaH3yeTCA CbIBOpOT- 
KOH, BBeJeCHHOH B MOST, WIM 4YTO WHPKYJIHPY!OWWMi B KPOBH TOKCHH B yCJ0- 
BMAX 3alllMTbI OT HErO MOSTa CaM TIO CeOe HE MORKET OKa3aTb MWaTOFeHHOrO JeH- 
CTBHA Ha OMbIBaeMbIe HM OpraHbl WH CHCTeMBI. 

J\uia BbICHeHHA STHX BOMpocoB GOblia NocTaBseHa OMONOrHuecKad mpoba 
Ha HaJIMYHe AKTHBHOFO TOKCHHA B KPOBH XKMBOTHBIX, KOTOPbIM TOKCHH BBOJMICH 
Ha (POHE HHbEKIMM B MOSr aHTHTOKCHHA. J[ByM rpynmaM XKHBOTHEIX (no 10 xn- 
BOTHDIX B KaxK]OH) OblIo BBeeHO B Mo3r 25 AE cpIBOpOTKH H B KpoBb 200 dlm 
TOKCHHa CenTHy¥ecKoro BHOpuoua. Ileppaa rpyrna Obla ocTaBeHa KaK KOHT- 
pOJlb Ha BboKHBaemMocTb. Bropas rpytitia *KHBOTHBIX yvepes 4—5 uac. nocae 
MHbeKUMM HM B KPOBb TOKCHHa OblIa OOeCCKPOBMeHA, H H3 HX KPOBM Oblia npH- 
rOTOBI€Ha CbIBOPOTKa. 

B JlabHeliuiem 9Ta CbIBOPOTKa BBOAMach no | Ma u 0,5 Ma HHTAKTHBIM 
OeJIbIM KPbICaM B KPOBb JIA BbIABJICHHA HaJIMUMA BHeH CBOOO,HOrO aKTHBHOTO 
TOKCHHa. 

B pesysbrate sToro B NepBoi rpyrme sce 10 2xHBOTHDIX BLDKHJIM H JlaxKe He 
sadosenH. Bee xXHBOTHBIe, KOTOPHIM ObIJIa BBeeHa CBIBOPOTKa, MIPpHroTOBseH- 
Hawt W3 KPOBH KPBIC BTOPOH rpynNbl, NOrHOM MpH ABJIEHHAX OCTporo THMHMY- 


HOroO TOKCHKO3a B TeyeHHe 2 Yac. noce WYHbEKUMNH HM HCIIbITYeMOH CbIBOPOTKH- 
422 


Tak¥M 0Opa30M, B KPOBH 2KHBOTHBIX, Y KOTOPbIX MOBI Obl «3a6JOKHPOBaH» 
AaHTHCHIBOPOTKOH JVIMTeJIbHOe BPeCMA LWHPKYJHPOBa B GOOMbIUIMX KOMM4eCTBAaXx 
aKTHBHbIM TOKCHH, KOTOPbIM, OMHAKO, B 9STHX YCJIOBHAX OMbITa He OKa3bIBall 
NaTOreHHOrO JeMCTBUA Ha OMbIBAeMble HM OpraHbl H CHCTeMbI OpraHH3ma (cepAue, 
neuenHb, JlerKHe, NOUKH, BereTaTHBHbIe HEPBHble Yy3JIbl HW T. J.). 

Orcrola MbI BIIpaBe ClelaTb BbIBO, YTO TaK Ha3bIBaeMaA OOMLAaA HHTOKCH- 
KallMA OPlaHH3Ma He BCera AeCHCTBHTebHO CBA3aHa C WAPKYyAWMeH B opra- 
HH3Me TOPO HIM HHOrO ToKCHHa. Hamu (3, ®) 6blm0 TOoKa3saHO, 4YTO TaKOH Me- 
XaHH3M MHTOKCHKaWHH He ABJIAeTCA eCMHCTBCHHBIM. I]pH MHOroKpaTHOM BBe- 
CHHU B MBILUIMbI NOANOPOCrOBbIX O03 TOKCHHA B YCJIOBHAX SKCIepHMeHTAavIb- 
HOH YTapaHTHH HenonayaHHA aKTHBHOrO TOKCHHa HH B KPOBb HH B MO3r 
(<O/0Kajla» AHTHCbIBOPOTKOM KPOBH -H MO3ra) MOXKHO TakXKe BbISBATb y XKH- 
BOTHOTO CMePTeJIbHYIO HETOKCHKAaIHIO. 

MexaHu3M TakOH WHTOKCHKAaHH WesMKOM OyjleT 3aBHCeTb, Kak noKasauu 
OIbITbI, OT MaTOreHHbIX adPepeHTHBIX pasypaxeHHH, pedIeKTOPHbIM TyTeM 
HapyWaroljvx WeHTpasbHble (OPMbl PperyJIAUHH MKHSHEHHBIX yHKUMU opra- 
HH3Ma. 


MucrutyT HOpMasbHOM HM MaTomoruyeckoH du3HouOrHH Iloctynuno 
AxkajlemMHu MeZHUHHCKHX HayK CCCP iil JOE ule 
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